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Look at that mud and dirt. It’s squeezed, packed and splat- 
tered all over those track rollers ... fighting to get in and 
wreck the bearings. And the next job may find this track 
deep in water or slogging through sand and dust. But C/R 
Oil Seals are keeping those bearings safe as a baby in bed. 
Their ability to exclude foreign matter and retain lubricants 


under the most extreme heavy-duty conditions is a long =) E R = = eC T 


established fact... proved by dependable performance. 


That’s why engineers consider C/R first source for help with me 
tough bearing protection problems. They'll cooperate on 
special designs or help you choose from 17 stock types in 


over 1800 sizes. 


Write for your copy of “C/R Perfect Oil Seals.’ 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve OIL SEAL DIVISION Chicago 22, Ilinois 


IN CANADA: SUPER OIL SEAL MFG, CO., LTD... HAMILTON, ONTARIO 


Other €/R products 








SIRVENE : (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating conditions « Conpor: Controlled porosity 


mechanical leather packings and other sealing products « Sirvis: Mechanical leather boots, gaskets, packings and related products. 
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ZEROL BEVEL GEARS 


My 


Y 


ANGULAR BEVEL GEARS 


SPUR GEARS 


SPLINE SHAFTS 


Automo 


ESTABLISHED IN 191 


HYPOID BEVEL GEARS 


. 


STRAIGHT BEVEL GEARS 
RET 


FLYWHEEL RING GEARS 


HELICAL GEARS 


GEAR ASSEMBLIES 


‘Bich 40 years of 
gear making, these are the 
10 gear types that have 


emerged as our specialties. 


If one (or more) of these 
types is included in your 
product, it may pay you 
to review the facts about 


Double Diamond Gears 


contained in this book. 


We will be happy to 
send you a copy. Why 


not write for one today? 


FOR AUTOMOTIVE, FARM EQUIPMENT 
& GENERAL INDUSTRIAL APPLICATIONS 


GEAR-MAKERS TO LEADING MANUFACTURERS 


tive (iear Works. ine. 


RICHMONT 





FOR INSTRUMENTATION AND CONTROL ! 








Control Junction Box at Power Station te 
of Long Island Lighting Company, 
showing use of Crescent Armored 
Multitube. Note that relatively sharp 

bends can be made without damage 

to the cabled copper tube. 


Construction of Crescent 
Multitube. 
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Some time ago Revere ran an advertisement 
featuring Crescent Armored Multitube for use 
in pneumatic and hydraulic instrumentation 
and control systems. The advertisement created 
so much interest that we thought you might like 
to see a photograph of an actual installation. 
The Control Board Junction Box shown here 
has 22 runs of Multitube coming into this box 
comprising 224 Revere Copper Tubes of 1/4” 
O.D. The picture was taken in the Glenwood 
Landing, N.Y. Power Station of the Long Island 
Lighting Company. The tubes go to instruments 
that report information on temperature, main 
and reheat steam pressure, boiler feed and 
condensate pump pressure, fuel oil and gas 
pressure, liquid levels, tide level and for the 
control of fuel feed, draft dampers, boiler drum 
water level and various control valves. 

This is a relatively new use for Revere Copper 
Tube, but it is an important one in these days 
when new ways are being found to obtain 
process information more quickly and ac- 
curately, or to achieve automatic control. 
Crescent Armored Multitube is made by 
Crescent Insulated Wire & Cable Co., Inc., 
Trenton 5, N.J., in lengths up to 1,000 feet. 
It consists of a group of long tubes twisted 
together in cable form, protected by a flexible 
interlocked galvanized steel armor, or by plastic, 
or both. As many as 19 tubes, 1/4” O.D., can 
be cabled, with one tube in each layer color- 
coded. Larger tubes can also be cabled, 
including 5/16”, 3/8” and 1/2”. This construc: 
tion affords protection during shipment, 
installation and use, and speeds up installation 
greatly. For further information, write Crescent, 
and for tube in copper and aluminum, see the 
nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N. Y. Sales Offices in Principal Cities, Distributors Everywhere. 
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Magnetic Amplifiers as Control Components teases. Walter La Pierre 


Comparison of input signal, power output and response time in relation to rheostats, 
variable transformers, relays, electron tubes and rotating amplifiers 


Sleeve Bearing Design .....Oscar Pinkus 


How to select design parameters for optimum combination of oad c apacity, temperature 
rise, power loss, vibration, lubricant flow and turbulence. 


Product Designs 


Contactor redesigned for durability and deaglichy, versatile digital recorder; elevating hand 
truck; motion picture projector redesigned. 


Aluminum Extrusions from the Heavy Press Program........... A. L. Hurst 


Larger sections and longer lengths now obtainable; limitations in die design, tolerances 
obtainable and applicable alloys, based on parts already produced 


Visual Flow Analysis , C. C. Perry 


Simple and inexpensive methods for showing and shotagiaihic ally recording fluid flow 
paths, to aid in design of flow passages and surfaces 


Drafting Procedures Should Be Standardized 


Seventeen-point comparison and tabulation of three major practices in dr: in ng 


Linkage Layouts by Mathematical Analysis. .....Alfred Kuhlenkamp 


Method for determining the number and types of links required for a specified relation 
ship between input and output; application of method to a typical problem 


Waffle Beading for Stiffening Sheet Metal Panels ..essesssBernhard Rogge 


Design procedures for stiffening of panels without use of reinforcing members 


Friction Devices for Intermittent Rotary Motion ....... ..W. M. Halliday 


Five mechanisms to convert motion of a connecting rod into intermittent rotary motion 


Liquid-Cooled Generators O. E. Buxton and C. R. Dunfee 


Reductions in size and weight of rotating electrical equipment obtainable with liquid 
cocling; applying experience in aircraft field to industrial drives. 


Metallized "lastic Films Bi gay Thomas Hammer 


Vacuum deposition processes; types, properties ond uses hei plain al laminated films with 
coatings from 24 millionths to yy in. thick 


Three-Dimensional Nomograms. .. Bd Douglas P. Adams 


Concise, informative method for solving hagheronder mathematical equations, and an aid 
in developing an intuitive grasp of fundamental relationships 


Design of Round Tubes. . . ..Robert A. Needham 


Procedure giving minimum » weight for combined bending wall torsion loading 


DEVELOPMENTS TO WATCH...5 COMING EVENTS SANS, SOUCI * 
DESIGN PERSPECTIVES NEW COMPONENTS AND MATERIALS ENGINEERING ABSTRACTS... 
EDITORIALS ; CATALOGS AND BULLETINS 

TECHNICAL NEWS READERS’ LETTERS . 


Number of copies printed this issue 34,515 





Mallory Motor Running Capacitors 
help your cost reduction program 


A new type of internal construction 
now makes it possible for Mallory 
to offer motor running capacitors in 
popular ratings at substantially 
decreased price . . . and at the same 
high aendoahe of quality and per- 
formance. Impregnated with 
Maliotrol A*, these compact units 
are rated for continuous duty up 
to 75° C. 


*Trade Mark 


Rie 


It pays to be particular about the motor starting capacitors 
you select for your air conditioners, washers and other 
appliances. For this is strenuous service, where humidity, 
vibration, high temperatures and severe starting cycles place 
a heavy burden on this vital component. 


Mallory AC motor starting capacitors are designed to give 
the best in performance. The series wound construction used 
on Mallory ratings above 165 volts reduces electrical stress 
... provides long life at high voltage. Their plastic case . . . 
pioneered by Mallory ... effectively protects against the 
effects of humidity, and affords improved heat dissipation. 


Through exclusive manufacturing techniques, Mallory motor 
starting capacitors are made to closer tolerances than indus- 
try standards demand ... to assure you of maximum torque 
and uniform cut-out timing for your motor. New spring 
steel mounting brackets afford quick, simple mounting either 
on or off the motor. 

Mallory research has been responsible for notable improve- 
ments in length of life, size reduction and economical mount- 
ing methods—resulting in capacitors of maximum value 
and dependability. For technical facts, write or call us today. 


PR MALLORY 


Expect more...Get more from MALLORY 


Serving Industry with These Products: 





Electromechanical — Resistors © Switches @ Television Tuners @ Vibrators 


Electrochemical— Capacitors © Rectifiers « Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 
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a te struction proves new contacto! desg: 


THIS MONTH’S COVER 


New 600-amp contactor developed by Allis 
Chalmers being tested under destructive over- 
load. Contact bounce was eliminated by reducing 
contact arm inertia; arc chute design eliminates 
blow-out coils. Other details on page 140. 
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To Watch 


MORE EFFICIENT ELECTRICAL EQUIPMENT 


in addition to being longer-lived, has been predicted by a 
research group at Westinghouse Electric with the development of a 
new insulating enamel for copper wire. ‘Tests of electric motors in 
sulated with the new enamel show that the motors can operate con 
tinuously at a temperature of 325 F without damage to the insula 
tion. ‘The new enamel is a modified polyester-type resin containing 
about 20 per cent silicone. This new insulating enamel has been 
tested for over a vear in motors, and in transformers and coils of 
high-temperature relays. ‘The enamel has been successfully ap 
plied to all copper wire from gauge 40 to gauge 10. Resistance to 
Freon 12 and 22 is said to be three times better than conventional 
wire coatings. Westinghouse says that raising the tempera 
ture limit to 325 F will permit a reduction in the size of present 
motors. The insulation thickness would be reduced by 50 per cent, 
making a 74 hp motor no larger than the 5 hp motor of today 


PRINTED, HIGH-RESISTANCE STRAIN GAGES .... 


. with resistances to 250 ohms, have been announced by the 
Technograph Electronic Products Ltd., 32 Shaftesbury Ave., Lon 
don, W 1, England. The high precision device consists of a 0.00005 
in. thick metal foil (54 per cent copper, 45 per cent nickel) photo 
mechanically printed on flexible resin. Work is now under way to 
make megohm printed resistances, the printed metal to have a 
thickness of 1,000 to 100 Angstroms. The 250 ohm units are used 
for strain gaging aircraft components, engines, and the like. ‘The 
higher resistance units will be used in equipping airborne electronic 
gear, Offering weight savings. 


BRAZING TITANIUM .... 


.and at lower than normal temperatures is being done by the 
Stainless Processing Div. of the Wall Colmonoy Corp., 19345 John 
R Street, Detroit 3, Michigan. The process can be used with silver 
or silver inanganese brazing alloy for an all-titanium alloy assembly, 
or to join titanium to stainless steel or other alloys. No fluxes are 
needed, and there is no distortion, nor embrittlement. Process is 
applicable to brazing titanium alloy turbine blades, and honeycomb 
sandwich sections. 


ELECTRONIC TEMPERATURE CONTROLLER .... 


. . operating on a temperature change of } I’, features an imme 
diate response from a miniature sensitive element. With a standard 
range of 100 to 550 F, the on-off controller is adaptable to 
temperature indication, on-off proportional control, and no-switch 

(continued on page 7 





IN THE Ve 
BARKSDALE 
9612 


PRESSURE 
SWITCH 








THESE FEATURES 
HAVE BEEN ADDED 


WE DON’T USE 





LONG, LONG SERVICE LIFE 


They last MILLIONS of cycles 
without maintenance because of 


simplicity & rugged construction. 


—_UNSEALED PISTONS 





a 


se Which makes pres- 


sure switch critical 











_to dirt. ) 








PROOF PRESSURES TO 
7000 P.S.I. 


and actuation as low as 15 P.S.I. 


ACCORDION > 
DIAPHRAGMS 
which makes pres- 
sure switch critical 

to vibration. 





+ 2% REPEAT ACCURACY 


because of honed piston bore 


and direct switch action. 


LINKAGES 
and BEARINGS 


° which, as they 
fe wear, Cause settings 
to drift. ; 





OPERATE IN ANY POSITION 


and are less expensive to install, 
because only one pipe is needed 
—since the piston is sealed there 
is no drainpipe as on unsealed 


pistons. 





LIQUID SWITCHING 
“ELEMENTS 


which requires that 


Leia the pressure switch 
“SSE be mounted abso- 


lutely vertical, and 
makes it very crit- 
ical to vibration. 





BARKSDALE VALVES 


a =—_ 


PRESSURE SWITCH DIVISION 


5125 Alcoa Avenue, Los Angeles 58, California 


NAME 


Send Complete 9612 Literature and Operating Data 


TITLE 





COMPANY 








ADDRESS 





CITY 





n 


ZONE 


STATE 





i Trrrirtrtttittt 


it’s NEW and it’s NEWS! 


\ 


f 
“SHEA 


EAL" 4-WAY VALVE 


FOR 250 P.S.1. AIR 


§ 1550 


LIST PRICE 











For years Barksdale Valves have provided a standard line 
of “Shear-Seal” valves for 2000 and 4000 p.s.i. air service, which 
no other standard valve can handle. 

Then it is news when this highly efficient valve principle 
becomes available for the shop air service range at a very com- 
petitive price. The performance and internal construction of this 
popular model resembles closely that of its older, more powerful 
brothers. Automatic tooling for mass production has resulted in 
considerable savings in unit cost which are passed along to the user 
in the form of a high quality valve at this low list price. A twelve 
page booklet explaining the “Shear-Seal’’ principle in detail is 
yours for the asking. A number of convenience features have been 
incorporated in the design to take the strain out of plumbing or 
mounting. For example, any port can be used as the pressure inlet. 
A sturdy mounting bracket that can be turned where you want it 
comes as a “no charge” accessory. For the complete story, write for 
literature 2801. 


*$18.50 is the list price for the 4 inch port size and $19.50 for 
the ¥% inch, less the usual quantity and trade discounts. 


BARKSDALE 
VALVES 


5125 Alcoa Ave., los Angeles 58, Calif. 


(1) Please send the “Shear-Seal” booklet ® 
(J Please send 2801 literature 


NAME TITLE 








COMPANY 





ADDRESS 





CITY ZONE STATE 


a 
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Developments to Watch 


CASTINGS WITH CLOSE 


proportional control. The sensitive element is a spec of stabilized metallic oxide 
resistance material sealed in the tip of a Pyrex glass tube. This can be protected 
by a} in. dia. metal tube and can replace a thermocouple. The element is connected 
to the control unit by copper wire and forms one arm of a simple 4arm a-c bridge 
network whose output is amplified to control a phase sensitive relay which is closed 
on one side of the balance point and open on the other. The calibrated pointer 
balances the bridge and the relay operates at the indicated temperature. Producers: 
Bayless Electronics Ltd., 15 Simpson St., Mitcham, Victoria, Australia. 


TOLERANCES... . 


. . without expensive dies, are possible according to the Lebanon Steel Foundry, 
Lebanon, Pa., developers of the new Ceramicast process. Some of the claims for 
castings of complex design are: smooth surface finish to 125 micro-inches; sections 
as thin as yy in.; tolerances as close as 0.005 in. per inch; and adaptability to any 
casting size or alloy. Using ceramic molds, it is possible to use wood, plastic or 
metal patterns, reducing production costs. 


NEW HIGH TEMPERATURE COATINGS... . 


. . will extend the use of common metals from temperatures of 2,000 — 2,600 F 
up to 3,000 — 3,600 F. Immediate applications are in rockets, guided missiles, and 
ram jets for military use, and for gas turbine parts, and other industrial products. 
Producers of the coating are Norton Co., Worcester, Mass. One coating called 
Rokide A uses aluminum oxide, a hard material used in Norton’s grinding wheels. 
this coating can replace titanium and tungsten, at less cost. Under tough, abrasive 
tests and reverse bends, the oxide coating did not chip off. Counting Norton’s 
royalties from its licenses, plus the material, estimated cost for coating a square foot 
of flat surface 0.0010 in. thick figures to be $8. Another coating Rokide C, made of 
silicone carbide is applied to molded parts made of graphite. 


SHORT TEST FOR FATIGUE LIFE OF METALS... . 


...-has been developed by Mullard Ltd., Century House, Shaftesbury Ave., London 
WC2, England. Instead of applying mechanical strains at the rate of about two 
a second with a conventional fatigue tester, high power waves are set up in a test 
specimen which apply strains of as much as 30 tons/sq. in. 20,000 times a second. 
It is claimed that accurate and controlled tests of this accelerated fatiguing have 
been carried out. Ultrasonic power for testing specimens is generated electronically, 
and vibrations are applied to a short rod of the specimen under test. The test 
piece gets white hot at the point of greatest strain unless some form of cooling 
is used. A special instrument, used in conjunction with an oscilloscope measures 
the dimensional changes of a few millionths of an inch. 


ADVANCES IN TITANIUM EXTRACTION.... 


.... have been made in England with the announcement of a patented process 
for the continuous production of titanium by the vapor phase reduction of 
titanium tetrachloride with magnesium. In this process, a mixture of magnesium 
vapor and purified titanium tetrachloride liquid is treated in an atmosphere of 


(continued on page 9) 
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POW ASSET A 


Enameling iron, with 1 coat 
of porcelain enamel over 
Parker Pre-Namel 410, was 
fractured. 


original shape). 


NEWS OF A REVOLUTION 
that’s about to happen! 


Porcelain enameling on steel has always been a 
preferred finish. However, its use has been limited 
by cost and by difficulties in the processing. 

Now, a big change is about to take place. It is 
coming about through a cooperative effort that 
we feel should be acknowledged. 

First, Parker Rust Proof Company’s research 
discovered and developed a surface treatment for 
steel which permits the application of the porce- 
lain enamel finish coat directly to ferrous metals, 
reduces cost, improves quality and eliminates 
many production difficulties in porcelain enamel- 
ing. For production evaluation, Frigidaire Di- 
vision of General Motors and Pemco Corporation 


entered the effort with pilot runs and produc- 
tion tests. 


The new treatment, making use of Parker Pre- 
Namel 410, has been shown to simplify porcelain 
enameling, achieve high quality uniform results, 
reduce use of frit, produce a more durabie finish. 
Savings of from 1 to 3 cents per square foot of 
enameling surface are indicated. 

We gratefully acknowledge the help we’ve had 
from Frigidaire and Pemco. Here is another 
instance of companies in diverse lines cooperating 
in a development program today which should 
benefit hundreds of manufacturers and millions 
of their customers in the future. 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Off. 





Since 1915—Leader in the Field 


RUST PROOF COMPANY 


2179 E. Milwaukee, Detroit 11, Michigan 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfoces paints since 1283 








Enameling iron, with con- 
ventional 2-coat system of 

rcelain enamel, fractured 
twisted 255° before enamel Badly when twisted only 70°. 
(Twisted less than its elastic 
limit, metal returned to its 
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Developments to Watch 


argon. ‘The reduced titanium separates-out as a powder which is leached with 
acetone to remove the magnesium chloride. Any magnesium is removed by treat 
ment with hydrochloric acid vapor. Acetone is removed by adding pentane and 
centrifuging. The pentane is removed with heat and vacuum, leaving a dry titanium 
product. So far, the product contains up to one per cent oxygen, but it is believed 
that this can be reduced to the required 0.2 per cent maximum. ‘The process can 
be made continuous. 


IMPROVED CREEP STRENGTHS .... 


. in molybdenum alloys have been made by scientists at the Battelle Memorial 
Institute, 505 King Ave., Columbus 1, Ohio, by dispersing stable oxides of certain 
metals in the molybdenum. Using powder metallurgy techniques, Battelle has 
made molybdenum oxide compositions with creep lives more than twice as long 
as those of ordinary molybdenum alloys at temperatures of 1800 to 2000 F. This 
was done without changing the room temperature properties of molybdenum 
Most effective strengtheners used were the oxides of zirconium, titanium, and 
chromium. According to reports from Battelle, present research indicates that 
further increases in molybdenum creep life may come from compositions including 
both metallic and oxide additions. In research on the effects of cladding materials 
on creep properties, it was found that nickel cladding has no effect on creep life 
A protective coat of nickel limits total elongation of molybdenum parts to between 
7 and 9 per cent, lower than for unclad molybdenum. 


MEMBERS OF THE ENGINEERS UNION .... 


. at the Radio Corporation of America recently agreed to a 9 per cent salary 
increase—consisting of a 4 per cent general increase and a 5 per cent inequity ad 
justment. The 9 per cent increase was one of the provisions of a two-year agrec 
ment, which also provides for another 4 per cent general increase in June 1956 
Other improvements: merit review and promotion notifications; all engineers off 
the time clock; and increased leaves of absence and seniority carry-over. New 
salary ranges are (minimum and maximum): Engineer AA, $720-$1280; Engineer A, 
$550-$904; Engineer B, $430-$674; Engineer C, $352-$458 


AND IN ADDITION .... 


. . The largest single plastic molding yet, a 54 ft, plastic boat hull, has been 
made by Halmatic Ltd., Portsmouth, England; hull features a molded-in-plastic 
keel to overcome rattling; a built in spray crest; and weighs 6,000 Ib Alum 
inum yarn soon may be used in automobile and truck tires, according to Reynolds 
Metals Co.; advantage is its high heat dispersing characteristics. . . . An average of 
29.6 Ib. of aluminum is being used in 1955 automobiles, with most of it in engine 
and automatic transmission parts; if extended to trim and hard tops, the figure 
would jump to 262 Ib. per car... . U. S. Rubber Co. has come up with a new 
method of making rubber V-belts which makes belts having almost complete free 
dom from vibration and with increased belt life. . . . Because of a variety of tax 
laws, and because it wants to sell vibration mounts, Barry Controls, Inc. of Water 
town, Mass. is passing the word around that in many areas a machine which is not 
bolted to the floor is taxed as personal property, and is subject to accelerated 
depreciation provisions. . . . Permatex Co. of Brooklyn, N. Y. has developed a new 
automatic transmission fluid for use in all eight of the principal systems; assures 
correct viscosity from —40 to -++300F. and prevents sludge and corrosion 
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Armco 17-7 PH Stainless Rates 
Tops at 300-800 F on 


STRENGTH-WEIGHT BASIS 


Guided Missile pressure-booster tank of Armco 17-7 PH is tested at 3500 psi 
pressure—o calculated average stress of 169,000 psi. This metal also is used 
for fuel tanks, to contain red or white fuming nitric acids and other oxidizers. 


On a strength-weight basis, Armco 17-7 PH Stainless Steel 
is unexcelled for service at temperatures of 300 to 800 
degrees F. In this temperature range, Armco 17-7 PH has 
these pound-for-pound characteristics in comparison with 
the best ferrous and non-ferrous metals: 


*UNSURPASSED SHORT-TIME TENSILE STRENGTH 
*SUPERIOR SHORT-TIME YIELD STRENGTH 
*HIGHER STRESS-TO-RUPTURE STRENGTH 
*HIGHER CREEP STRENGTH 


Yet Armco 17-7 PH is not a costly metal. It is well within 
the stainless steel price range. Besides having fine corro- 
sion resistance, it is readily fabricated and welded in 
the soft condition—draws awd forms much like 18-8 stain- 
less steel. After fabrication, it takes only a low-tempera- 
ture double heat treatment at 1400 F plus 1050 F to 


He 


develop its high mechanical properties. 

Armco 17-7 PH is supplied in sheets, strip, plates, bars, 
angles and wire. 

For complete data, just fill out and mail the coupon. 


Armco Steel Corporation, 1525 Curtis Street, Middletown, Ohio 
Tell me why Armco 17-7 PH is unexcelled on a strength-weight 
basis for service at 300 to 800 degrees F. 


EEE 


a 
Se 


City:— ——— 


 Sckwos” AEC eee 


ARMCO STEEL CORPORATION 1525 CURTIS ST., MIDDLETOWN, OHIO 


SPECIAL STEELS 


SHEFFIELD STEEL DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. © THE ARMCO INTERNATIONAL CORPORATION 


10 


Product Engineering — August, 1955 








TYPE S Adjustable. Positive-actirg 
with electrically independent bimetal 
Adjusting stem and terninals to customer 
specification. See Bulletin F-2006 


2 TYPE S Non-Adjustab'e. Electrically 
° identical to adjustable Type S$ 
Single-stud mounting. Operates to 650° F 
Rating: 15 omps ot 115 volts AC and 
28 volts DC, 10 amps at 230 volts AC 
See Bulletin F-2006 


for precise, sensitive temperature control TWPE SA Adheeatln, Yeng-octinn win 


Adjusting stem and terminals to customer 
order. See Bulletin L-6397 


If your product requires precise, sensitive temperature control TYPE SA Non-Adjustable. Is electrico 
if it's scheduled for volume production —look to Stemco thermostats first 


identical to adjusteoble Type SA 
Non-inductive-load rating 15 amps 


Since Stevens produces the broadest range of bimetal thermostats at 115 volts AC and 28 volts DC, 10 
4 at 230 volts AC. See Bulletin L-6397 
in the industry, chances are you can use a standard production-line 
‘ : TYPE SM Manval Reset. Mechanically and 
unit to satisfy all your special requirements exactly. This saves design, chishenlin nemnd ek aes end 
development and tooling expense... cuts down on lead time non —o Type “2 yr ror - 
manval reset feature ee Bulletin L-é 7 
gives you a better, proven thermostat at lower cost — sooner 





TYPE W. Adjustable (shown) or 
non-adjustable types. Snap acti 
prevents arcing. Operction to 350°F 
Rated at 12 amps ot 115 volts AC and 
28 volts DC, 8 amps at 230 volts AC 
See Bulletin L-6395 


TYPE A Semi-Enclosed. Insulated 


electrically independent bimetal dis 





gives fast response and quick 
snap-action control. Operation fro 
to 400°F. Various mountings ond 
terminals. See Bulletin |-9070 





8 TYPE A Hermetically Sealed 
Electrically identical to semi 
enclosed Type A. Rated at 8 amps 
of 115 volts AC, 4 amps at 
230 volts AC, and 10 amps at 
28 volts 0X For appliance 
electronic, aoppeoratus 


opplicotions. See Bulletin ..9070 


9 TYPE C gemi Enclosed. Sma! 
positive-acting. Electrically 
ndependent bimetal strip for 
operation fronmr -75° to 300°F 
Terminals and mountings to 
customer specifications 


See Bulletin L-6934 


TYPE C Hermetically Sealed. Electrically 
identical to semi-enclosed Type C 

but sealed in crystal con. Also suppiied 
os double thermostot ‘alarm’ type 
Roted from 2 to 5 amps, depending 

on application. See Bulletin 1.46934 


TYPE R. Sealed, non-adiustable (show 
adjustable styles. Positive acting 
for operation to 650°F. Rated ot 

15 amps of 115 volts AC and 28 volts DC 
10 amps ot 230 volts AC 

See Builetin F-2003 


TYPE M Semi-Enclosed. Compact unit 
with electrically independent bimeta! 
disc for appliance and electronic 
applicotions from -60° to 400°F. Virtually 
any type terminal. See Bulletin F-2009 
STEVENS manufacturing company, inc. 13 Trp] OA Nermeticelly Seckad. Beuwiontis 
Lexington and Mansfield, Ohio THERMOSTATS __ °20% & seriensiosed Tyee M. Rating 
8 amps at 115 volts AC, 4 amps ot 
230 volts AC. Colibrating limits 


Regular = 5°F, special 3°F 
See Bulletin F-2009 





America’s school buses carry especially pre- 
cious cargo. That’s why their designers and 
manufacturers place great emphasis on all 
details pertaining to passercer safety. Safe, 
non-slip flooring is one of the essentials. 


To anchor floor matting to the steel floors 
of their school buses—and to keep it an- 
chored, smooth and “‘trip-free’”—many bus 
manufacturers have standardized on a 3M 
rubber-based adhesive. They chose it for 
safer floors . . . and because they need fast 
application and a quick, strong, lasting bond 
that will stand up under vibration, tempera- 


Setting safer paths for little feet 


ture changes and strong cleaning solutions. 
See what adhesives can do for you... 
3M’s rubber-based adhesives provide a swift, 
low-cost way of joining a variety of materials. 
Other 3M adhesives, coatings and sealers 
have been created to do very specific jobs 
in just about every industry you can name. 
Like to see some more examples of what 
other companies are doing with 3M prod- 
ucts? Call in your nearest 3M Field Engineer. 
Or, for more detailed facts on 3M products 
serving industry today—write to 3M, Dept. 
48, 417 Piquette Avenue, Detroit 2, Mich. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


417 PIQUETTE AVE., DETROIT 2, MICH. © GENERAL SALES OFFICES: ST. PAUL 6, MINN. © EXPORT: 99 PARK AVE., N.Y. 16, N.Y. © CANADA: P.O. BOX 757, LONDON, ONT. 


MAKERS OF “SCOTCH” BRAND PRESSURE-SENSITIVE ADHESIVE TAPES @ “SCOTCH" BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE” BRAND 
e oon, ae agro as. 6.0, O.er 


— 0 6 


REFLECTIVE SHEETINGS @ “3M" ABRASIVE PAPER AND CLOTH @ “3M” ADHESIVES AND COATINGS @ “3M" ROOFING GRANULES @ “3M"" CHEMICALS 
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Drives for High or Low Speed. High horsepowers and high 
speeds are delivered with the same trouble-free efficiency 
(over 98%) as on less severe service. Positive tooth-to-tooth 
action provides constant ratio for full productive capacity 


Drives for Small or Large H.P. For example, this tiny Link-Belt 
¥,-in. pitch Silent Chain is widely used by top designers for 
positive, flexible fractional horsepower transmission at speeds 
ranging up to 9000 rpm. 


Big reasons why LINK-BELT Silent Chain 
is specified for so many drives: 


@ Lower cost—often lower in first cost, always lower in 
ultimate cost. 


@ Longer life—trouble-free performance for 20 to 30 
years is common. 


@ No dismantling machine or removing sheaves for 
repairs. 

@ Better than 98% efficiency. 

@ Maintained ratio assures full productive capacity. 

@ Slipless action assures a better product. 

@ Easy to install. 

@ Safe to employees—operates in oil-rétaining casing. 


Tau CHAIN is just part of the complete Link-Belt 
line. You can choose from all types and sizes of cast, 
combination, forged and fabricated steel, roller or silent 


chains—with matching sprockets. No matter what your 
drive or conveying needs, you're sure of getting the right 


chain for the job. 
Get the complete Link-Belt Silent Chain story from ; 


Book 2425. Or send for Catalog No. 950 .. . a handy , 
source for all the facts on industry's broadest chain line. CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Aus- 


tralia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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The top cover, formed of Campco by Arrem Plas- 
tics of Chicago, harmonizes with metal surface of 
the cabinet, yet it's so light even a child can lift it. 









The drip tray is light blue Campco to provide a 
pleasing contrast with the white metal cabinet. 


How CAMPCO met 5 design 








The handsome new Millshake helps the 
counterman make and serve milk shakes 
faster and better than ever before. De- 
signed by Mills Industries, Inc. of Chi- 
cago, the unit automatically controls 
flavor, thickness and temperature. 


requirements on the new Millshake 


Several times a day, the drip tray of this new milk 
shake dispenser must be removed, cleaned and replaced 
quickly. The hinged top cover must also be cleaned 

. but more important, it must provide an air-tight 
seal for the unit's refrigerated compartment. 

That’s why Mills Industries insisted that both parts 
have these five characteristics: (1) easy to clean, (2) 
easy to lift, yet (3) strong enough to take rough han- 
dling. What’s more, (4) the cover — an inner and outer 


2726 Normandy Avenue 


CAMPCO oivision 


Chicago Molded Products Corporation Chleage 35, Miinels 


Please send me your new folder on High Gloss CAMPCO GM 


plastic sheet. 


Company 


Address 


7 
Name . = . . . 
| 
| 
m| 


shell enclosing an insulation material — had to be easy 
and economical to manufacture to close tolerances. . . 
and both parts (5) had to look clean and sanitary and 
harmonize with the gleaming metal surface of the 
cabinet itself. 

Mills Industiies found Campco S-300 rubber-styrene 
sheet ideal. It offers an easy-to-clean, porcelainlike fin- 
ish in a wide range of colors . . . excellent dimensional 
stability ...low moisture absorption ...and high im- 
pact strength. And this sheet can be formed quickly 
and economically to complex shapes on simple 
machines ... by practically any conventional forming 
technique. 

Why not try Campco yourself? Ask one of our engi- 
neers for samples to try in your own plant. Or, if you 
prefer, write for literature first. 


CAMPCO DIVISION OF 


CHICAGO MOLDED PRODUCTS CORP. 
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These important 
bearing differences 


may spell longer machine life for you 








Buna N and Felt Seal Labyrinth Seal for 
for extremely dirty normal conditions. 
conditions. 





FREE ROLLING — SELF-ALIGNING. Inner ring is truly 
spherical, free to align in any direction without 

tering contact area with rollers. Full load capac- 
ity is always assured despite shaft deflection or 
misalignment. 


EFFECTIVE SEALING. Buna N and Felt or Labyrinth 
Seals (see above cut-aways) keep grease in and dirt out. 








COLLAR SECURELY LOCKS INNER RING TO SHAFT. 
Tendency for collar to assume original circular 
shape reacts against threads of set-screws to main- 
tain tightness. Use of set-screws in collar avoids 
distortion and possible breakage of inner ring. 


EXCESSIVE GREASE PRESSURE PREVENTED. Lubri- 
cation fitting with pressure relief feature permits 
escape of excessive grease. Bearings are prelubri- 
cated and sealed at factory, ready for operation. 


Spring lock- 
ing collar 
with two 
knurled cup- 
point set- 
screws hold 
bearing firm- 
ly in position. 


They're all present only in 
LINK-BELT roller bearings 


| ci inefhiciency costs you more than re- 
placement alone. The life of your machines is 
affected . . . capacity decreased . . . power wasted. 
That's why Link-Belt features unrestricted align- 
ment of both ball and roller bearings. It compen- 
sates for shaft deflection or support distortion. 


Series 400 roller bearings are part 
of industry's most complete ling 


Every Link-Belt bearing offers advantageous ee | of ball and roller bearing blocks 
differences—some big, some small, all important. 
Ask your Link-Belt office for Data Book 2550 
covering this complete line of pillow blocks plus 
flange, flange-cartridge, cartridge, take-up and 
hanger blocks and self-aligning bearings. 


13,712 


o 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. Ball and Roller Bearings 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, 
New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Farval helps keep 


walking dragline working 


FARVAL— 


Studies in 


—mno lost time for lubrication dition’ 


| pga oo one requirements of this giant 
walking dragline are as complex as the 
machine itself. It was a tough problem to solve, 
but a planned Farval Centralized Lubrication 
System did it. Now, Farval helps keep the drag- 
line working uninterruptedly with minimum 
time for lubrication. 


The entire walking machinery needs a fresh 
supply of lubricant about every five steps— 
length of each step is 6 feet 2 inches. Hoist- 
ing, dragging and swinging machinery require 
lubricant on an 8-hour basis. 108 rollers in a 
roller circle that supports and permits rotation 
of the control house, require lubrication once 
every 24 hours. All told, 206 bearings require 
regular lubrication. 


These varying lubrication frequencies are 
all handled efficiently and surely by one Farval 
automatic system divided into branches. Any 
part of the machinery can be lubricated inde- 
pendently of the others. 


If you have an equipment lubrication prob- 
lem, simple or complex, it will pay you to find 
out how a Farval Centralized Lubrication Sys- 
tem can save you time, money and lubricant. 
Farval delivers oil or grease unfailingly, in the 
exact amount required when needed, to each 
bearing served. It can be installed on new or 
old equipment, often pays for itself in a few 
weeks or months. Thousands of Farval instal- 
lations are improving lubrication and opera- 
tions in practically all industries. Find out how 
Farval can help you. Write for technical advice 
and ask for Bulletin 26, The Farval Corpora- 
tion, 3279 East 80th Street, Cleveland 4, Ohio, 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing. In Canada: Peacock 
Brothers Limited. 








4G RMA 
—~<. 








Lubrication 


No. 168 





Farval-lubricated walking dragline, one of the largest standard pro- 
duction machines of its kind in the world, serving at a Texas mine. 
KEYS TO ADEQUATE LUBRICATION —wWherever you see the 
sign of Farval—the familiar valve manifolds, dual lubricant lines and 
central pumping station—you know a machine is being preperly lubri- 
cated. Farval manually operated and automatic systems protect millions 
of industrial bearings. 
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This Small Counter 


Does a Whale of cr Big 1) 


Added Ewidence 
that — 


For its size . . . less than one inch square . . . this 
Veeder-Root Small Square-Case Counter is the 
most rugged instrument of its type, with the long- 
est accurate life. And only Veeder-Root makes it 
this way . . . square all the way through .. . extra 
strength built-in, with bearing surfaces on both 
ends of the drive shaft. 

What’s more, this counter is 100% American 

. made by Connecticut craftsmen to unmatched 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 6, lll. « New York 19, N. Y. «© Greenville, S. C. 
Montreal 2, Canada « Dundee, Scotland 


Everyone Can Count on 


—VEEDER-ROOT 


standards of quality and precision. And it’s the 
“counter of countless uses”’ . built into every- 
thing from office machines and cameras to taxi 
meters and voting machines. Now what do you 
make that could count its way to bigger sales and 
profits with a Small Square-Case Counter built-in 
as a standard part? Write: 


‘The Name 
that Counts” 


Offices and Agents in Principal Cities 
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ARMASTEEL 


ArmaSteel is a versatile pearlitic malleable iron that 
combines the advantages of both castings and forgings. 
ArmaSteel parts can be cast by conventional sand 
method or shell mold process to relatively close dimen- 
sions in large quantities at low cost. Because of the ex- 
cellent, accurately controlled physical properties of Arma- 
‘Steel, these parts have the strength and performance 
characteristics usually associated with plain carbon steel 
forgings. 


ArmaSteel is produced in three ranges: ArmaSteel 84M, 
ArmaSteel 85M and ArmaStdsl 86M with a wide variety 
of physical properties uniformly maintained through 
accurate heat treating operations as follows: 


ARMASTEEL 84M is recommended where a high degree 
of strength is necessary. It usually replaces heat-treated 
steel parts in the 1040-1050 S.A.E. range. It has a hard- 


ness range of BHN 241-269 or 3.7-3.9mm. impression 
with a 3000 Kg. load. Tensile strength is 100,000 p.s.i., 
yield strength is 80,000 p.s.i., and percent of elongation 
in 2” is 2.0%. 


ARMASTEEL 85M iis recommended where moderate 
strength is required and where selective hardening is 
necessary. This class usuclly replaces parts in the 1035- 
1050 S.A.E. range. It has a hardness range of BHN 
197-241 or 3.9-4.3 mm. impression with 3000 Kg. load. 
Tensile strength is 80,000 p.s.i., yield strength is 60,000 
p.s.i., and percent of elongation in 2” is 3.0%. 


ARMASTEEL 86M is recommended for less highly stressed 
parts usually replacing steel parts in the 1020-1035 
S.A.E. range. li has a hardness range of BHN 163-207 or 
4,2-4.7 mm, impression with 3000 Kg. load. Tensile 
strength is 70,000 p.s.i., yield strength is 48,000 p.s.i., 
and percent of elongation in 2” is 4.0%. 


MACHINABILITY OF ARMASTEEL 

ArmeSteel’s machinability makes it outstanding in the 
ferrous field. In general, its rating is from 10% to 30% 
better than bar stock or forgings of the same Brinell 
hardness. One of the reasons for this rating is the struc- 
ture, which consists of a matrix of sorbitic- pearlite and 
spheroidized cementite in which small nodules of carbon 
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a triumph of modern metallurgy 


are imbedded. Because of this the chips break off more 
readily in machining operations whether it be turning, 


drilling, milling or broaching. 
MACHINABILITY RATING (PER CENT) 
The machinability rating of a metal is not absolute—its 


rating can be stated only in relation to thot of another 
metal. To establish the accompanying machinability 
rating table Bessemer screw stock S.A.E. 1112 is used 
as the base. In establishing these ratings, the cutting 
speed of the S.A.E. 1112 is the rate generally used in 
turning this metal on automatic screw machines. The rate 
of feed, however, is altered to that necessary to attain 
normal tool life and good surface finish when using a 
coolant. When the other metals are tested, the feeds and 
speeds are varied from these basic rates to whatever 
rate is necessary to obtain comparable tool life and . 
comparable surface finish. The ratio of these rates of 
speeds and feeds of each tested metal determines the 
percentage of machinability. 


50 60 70 80 
ABLE IRON — BRINELL HARONESS 110-145 


The FIVE parts illustrated below are typical of the hun- 
dreds of different parts and products successfully pro- 
duced in ArmaSteei for many diversified industries. 


Write, today, for new 70 page comprehensive catalog. 


50.A 


CENTRAL FOUNDRY DIVISION 
GENERAL MOTORS CORPORATION 
SAGINAW, MICHIGAN 
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Fact 1... no “swiss-cheese” vent holes in the 
solid frame to restrict mounting angles or 
allow liquids or dirt to damage windings. 
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Westinghouse Offers the Only 
True All-Position Mounting Motor 


. « « one important FACT about the 


new Westinghouse 48-frame fhp motor 


A solid, protective frame plus 22% more oil capacity 
helps make the new Westinghouse 48 frame the only 
true all-position mounting motor. 

By using a straight-through ventilation system— 
which actually boosts cooling ability—the need for 
holes in the frame is eliminated. The rigid protection 
of the solid cover keeps out harmful liquids, dust and 
dirt, no matter what the mounting angle. Gone, too, are 
the bothersome whistle noises of other motor designs. 


A positive oil-return lubrication system protects the 


new Westinghouse motor regardless of mounting posi- 
tion... your assurance of smooth performance for 
longer periods, even at peak loads. 


Don’t expect all these benefits in any other motor. 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new fhp 
motor line. Contact him today. Or write for DB-2801. 
It contains complete technical data. Westinghouse Elec- 
tric Corporation, Small Motor Division, Lima, Ohio. 


J-03020 


you can 6 SURE...i¢ iS 


Westinghouse 


Fact 2... up to 40% less space needed 
to stock some sizes. And the motor 
takes less room in your product, too. 
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Fact 3... weight savings up to 50%. 
Conserves mounting and housing space 
.-.- lowers material and shipping costs. 


Fact 4... straight-through ventilation 
assures cooler operation for longer run- 
ning periods, even at peak loads. 








| ELECTRUNITE SAVING 


J* PER INCH 








Clamp-type air and hydraulic cylinders made by 
Carter Controls, Lansing, Illinois, make many manu- 
facturing operations automatic. Typical might be 
toggle operations, spring motion returns, die-set 
strippers, multiple holding and clamping. 

One model of this low-cost, all-purpose cylinder 
delivers a two-inch stroke through a 2.4-inch steel 
air-cylinder body. For these bodies, Carter Controls 
had been using tubing made by a different method. A 
switch to Republic ELECTRUNITE® Electric Resist- 
ance Welded Tubing eliminated expensive ball sizing 
and burnishing for one thing. Since the ball sizing 
ceuld only be done in short lengths, it was nvcessary 
to cut the tube prior to balling. 


Now, Republic ELECTRUNITE Mechanical Tubing 


is purchased in long lengths and automatic screw 
machine production is practical. 

The result of all this is that the air-cylinder body 
made of Republic ELECTRUNITE Steel Tubing shows 
a gross manufacturing saving of more than nine cents 
an inch! 


Republic ELECTRUNITE Mechanical Tubing is 
consistently uniform in wall thickness, tolerances, 
roundness and surface finish. It is precision tubing 
on a production basis in every sense of the word, 
available in both carbon steel and in stainless steel 
analyses. 

Write Republic your problem in any tubular or 
cylindrical part. Let’s see where we can help you save 
« «+ pennies or dollars. 


REPUBLIC STEEL 
Worlus Wiewl Reuige % Studland, Steels and, SC YQodieg 




















© 
i » i 
f REPUBLIC STEEL CORPORATION aie ~ i 
i 3150 East 45th Street PE DIT q 
levelan , Ohio 
pada paphe (REPUBLIC. 

- STEEL ; 
j Saving money interests me: 4 
; Send facts showing how your products can help. . 
' (C0 ELECTRUNITE D Republic Cold Drawn Carbon i 
. Steel Tubing Corrected Bars a 
§ Republic Electro ORepublic ENDURO® t 
e Paintlok Stainless Steel 3 
4 & 
4 Name Title 1 
; Firm - 
i Address 4 
t i 
i Cin Zone—State ‘ 
4 K-8725 ' 
1) A A SS SF FF A A A FS oS a 
>> 











COSTS CUT 8%. That's the result of using Republic Electro Paintlok for 
these traveling poster frames, manufactured by The Yarder Manvfac- 
turing Co., Toledo, Ohio. Electro Paintiok is Republic's zinc-coated sheet 
steel that’s chemically treated to take paints, lacquers and synthetic 


enamels . . . and to hold them for yeors. It cuts pre-paint cleaning and 
degreasing costs, welds readily, is easy to fabricate. If you paint on steel, 
write for facts about Republic Electro Paintlok. 
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THE OLD WAY 


1. Cut to length. 


2. Size and burnish inside sur- 
face by pressing ball through 
tube. 


Thread short lengths which 
are subject to distortion. 


Cost ratio: 214 


| ————| 
é 


| 
| 
| 


t 


NORGE REDUCED COSTS 16% on avtomatic-washer parts. They did it by 
switching to Republic Cold Drawn Carbon Corrected Steel, and eliminated 
a costly carburizing operation. Machinability is good and quality of the 
parts improved. Republic's carbon correction restores carbon lost during 
hot rolling, restores it right out to the edge of the bar. No need to buy 
oversize bars to allow for surface removal. Norge saves both metal and 
money. You can, too. Write Republic. 
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THE ELECTRUNITE 
WAY 


1. Feed long lengths of preci- 
sion ELECTRUNITE Tubing 
into automatic screw 
machine; roundness is un- 
affected by cutoff and 
threading. 


2. Cost ratio: 100 


HERE, REPUBLIC ENDURO STAIN- 
LESS STEEL DIDN'T SAVE, IT 
EARNED! Wouldn't you spend 
$9 to make $40? Fixible Man- 
ufacturing Company did just 
that when it switched to 
Republic ENDURO Stainless 
Steel as the material for pub- 
lic rental lockers. Compared 
with previous costs for painted 
lockers, ENDURO cost about 
9% more. But, the bright, at- 
tractive stainless steel attracts 
25% to 40% added revenue, 
ENDURO is bright, attractive, 
easy to care for. You can't 
weor it out. Neither can high 
traffic locations. Republic will 
help you apply it advan- 
tageously, economically. Send 
coupon, 









Go ahead and dream! Here’s the exciting new material 


to complement your design and engineering skill! 


REYNOLDS ALUMINUM 





What Tubed Sheet Is: Tubed Sheet is actually 
two sheets of aluminum metallurgically bonded 
together so that the heat transfer passageways are 
in the sheet. These expanded passageways route 
gas or liquid wherever needed with greater free- 
dom, greater efficiency and at lower cost. 


Where this new concept in heat transfer ap- 
plies in transportation, chemical and petro- 
leum, construction and many other industries: 


Imagine the possibilities that Tubed Sheet offers in 
automobile radiators and air conditioning systems 








—perhaps even in future radiant heating systems 
for cars! Or consider trucks and trailers with re- 
frigerating panels inside roof, sides or floor to 
surround cargos with constant temperatures! 
Take aircraft, too. De-icing applications in skin 
of planes; cockpit cooling systems; guided mis- 
siles! Chemical, petroleum and petrochemical in- 
dustries can benefit from Tubed Sheet in air cool- 
ers and other heat transfer applications. Radiant 
heating panel and solar heating systems can bring 
the advantages of Tubed Sheet to the building 
and construction industry. 


See Reynolds "Do-it-Yourself" program, Sunday nights on NBC-TV. 
‘ 


REYNOLDS 38 ALUMINUM 


BLANKING « EMBOSSING - STAMPING ° DRAWING ¢ RIVETING « FORMING 


24 
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How Performance 
es and 
SURLY > \ ', Economy Benefits 
— / Have Been 
— = eT ; Proved: 


Now Being Produced by Reynolds Patented Roll Bonded Process - 





Refrigerator evaporators now be- 
ing produced by Reynolds for the 
appliance industry point up the ad- 
vantages of Tubed Sheet. Here are 
some already proved benefits: 





Greater freedom in 
tubing pattern designs 


Greater efficiency because there is no loss in 
conductivity as tubing is integral to sheet. 


mOO—O= 
OOO 


Greater economy : 
‘ - os 
through savings in : 
manufacturing N 
operations and in metal : q 


Greater strength 
because there are no 
tubes to pull away from 
sheet—passageways 
can be flat or oval and 
placed closer together 
for extra rigidity 


Reynolds Tubed Sheet is available 
with smooth surface or embossed 
pattern. Where desired, Reynolds 
Tubed Sheet parts can be furnished 
color anodized in a variety of eye- 
appealing colors. 





Get full details on Reynolds Tubed 
Sheet now. Contact the Reynolds 
office listed under “Aluminum” in 
your classified telephone directory 


And consider this. Already design and engineer- ; Write 
ing men are planning uses for this amazing new ° REYNOLDS ALUMINUM 


VICE 
alone! So go ahead and dream. Reynolds Tubed apy eaten “ 
Sheet is the exciting new material that can give . Lovisville 1, Kentucky 


your ingenuity a chance to really operate! 


material in applications other than heat transfer 


FABRICATING SERVICE 


ROLL SHAPING ¢ TUBE BENDING * WELDING *« BRAZING ¢ FINISHING 


~- 
rs 
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Quality Springs are used for? 
C 






































ANSWERS 


A CAR-PROOF. You're looking at the wall of a striking new parking garage just erected in Chicago. American 
Steel & Wire furnished miles of stainless steel strand that runs continuously from the roof to the ground 


where it 


is stretched tight by means of American Quality Springs. Appearance is breathtaking, and the novel construction 


prevents cars from rolling off the concrete slabs. 





B ONE LUNG GRAIN BIN. When grain is stored, 
it must be adequately ventilated. American Steel & Wire 
produced thousands of these enormous steel “‘springs”’ 











that can withstand tremendous radial loads. In fact, 
they are laid on the floor of the bin, wrapped with 
AS&W Insect Screen, then covered with tons of wheat. 
Air can then be pumped through the tube, and the 
wheat stays dry and in good condition. 





C YOU USE IT ALMOST EVERY DAY. It’s 
not a terrifying medical instrument. Rather, this col 











lection of cable, springs, clips and rubber boots is the 
entire parking brake assembly for a famous automobile. 
This entire unit was produced by American Steel & Wire. 
@Remember, American Steel & Wire can supply completely fabricated 
wire and spring assemblies in quantity. Get 
AS&W salesman 
quality 


in touch with your 
take advantage of American Steel & Wir 
and price. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 
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Manufacturing data and coss-ALUMINUM 


MACHINE: Browne & Sharpe, Mode! OG (Chain Drive) 
OPERATING DATA: (this job) 


Turning: Spindle Speed . . . . 4230 rpm (forward) 
Surface Feet . . . . . 692 per minute 

Threading: Spindle Speed . . . . 1365 rpm (forward) 
Surface Feet . . . . 200 per minute 


OPERATIONS: Feed - clear - form & face - center - index - 
drill - index - combination flat bottom drill & 
chamfer - index - die on - cutoff - pickup & slot 

CYCLE TIME: 524 seconds PARTS PER HOUR: 635 

EFFICIENCY: 80% 

— Se" spond, 2011—T3 arte 3) Aluminum 


— perfoot . 2 . 3748 pounds 
weight per 1 ,000 pes. ote ew « WORE 
= per pound (156 mad « « sc... ee 

TOOLING COST: $18.40 (same as fer beans) 

TOTAL COST: SET UP . eae tt 
LABOR, INSPECTION, OVERHEAD, ETC. rene 15.00 
MATERIAL: Stock 15. 6# @ $. muse . va .04 

*Less scrap (60%) —9.36# @ 13¢/# ‘ 1.22 
aetna. ; oe ge 9.82 


TOTAL COST . perl, 000 i in lots of 10,000 . $26.72 
*Typical Chicago Area scrap prices on 5-9-55. 







































Manufacturing data and coss- BRASS 


MACHINE: Browne & Sharpe, Mode! OG (Chain Drive) 
OPERATING DATA: (this job) 


Turning: Spindle Speed . . . . 4230 rpm (forward) 
Surface Feet . . . . . 692 per minute 

Threading: Spindle Speed . . . . 1365 rpm (forward) 
rface Feet . . . - 200 per minute 

OPERATIONS: Feed - clear - form & face - center - index - 

drill - index - combination flat bottom drill & 


chamfer - index - die on - cutoff - pickup & slot 
CYCLE TIME: 524 seconds PARTS PER HOUR: 635 
EFFICIENCY: 80% 
STOCK: 56" round, free ooeguaie Yellow brass 


bse ht perfoot . . . 1.133 pounds 
iock weight per 1,000 pcs. aaa 
= per pound (468 am» » : $0022 

TOOLING COST: $18. (same as for Geniean) 

TOTAL COST: SET UP . rae 
LABOR, INSPECTION, OVERHEAD, ETC. . . . . 15.00 
MATERIAL: Stock 46.8% @ $.5022/# . . $23.50 

*Less scrap (60%) 28.1% @22¢/H .. 6.18 
NEW MATERIAL COST... $17.32 17.32 


TOTAL COST . per 1,000 in lots of 10,000 . $34.22 
*Typical Chicago Area scrap prices on 5-9-55. 





COST OF PART PER 1,000{ IN BRASS . . . . $34.22 
IN LOTS OF 10,0001 IN ALUMINUM. . . 26.72 
SAVING PER 1,000. . . $7.50 

21.9% SAVED ON THIS ONE PART! 














FOR BIG SAVINGS LIKE THESE 


Wauen YOU ASK your screw machine supplier to bid in 
Kaiser Aluminum instead of brass or steel, you make 
it possible for him to offer you big savings. Here’s why: 


Each aluminum part can cost you less, because your 
supplier gets three times as many parts from a pound of 
Kaiser Aluminum stock as from a pound of brass or 
steel. 


In addition, Kaiser Aluminum stock permits other 
economies that benefit you. Because of its lighter 
weight, your shipping and mailing costs are less. And 
aluminum often reduces machine time, extends tool 









.28 





life, and eliminates expensive plating — savings that can 
be passed on to you! 


You can get better parts— because aluminum pro- 
vides a unique combination of advantages, including 
lightness combined with strength, handsome finish, cor- 
rosion resistance, good heat and electrical conductivity. 


For more information or assistance, contact the Kaiser 
Aluminum Sales Office listed in your telephone direc- 
tory. Kaiser Aluminum & Chemical Sales, Inc., General 
Sales Office, Palmolive Building, Chicago 11, Illinois; 
Executive Office, Kaiser Bldg., Oakland 12, California. 
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34.1% saved on six parts of this tripod by f 


ee u 
‘using haisar Aluminum stock jnstead of brass 


18, 5% saved when used instead of steel 


25.6% saved on this nozzle by using Kaiser 


Aluminum stock instead of brass 


35% saved on this swivel by using Kaiser 


Aluminum stock instead of steel 


Why you can specify Kaiser Aluminum with confidence 


Screw machine operators all over the country find 
aluminum easy to machine on any existing screw 
machine at both high and low speeds. Only a few 
easy changes are required to work aluminum in- 
stead of other materials. 


And to help screw machine shops machine alu- 
minum most effectively, Kaiser Aluminum en- 
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gineers are available to recommend machining 
practices proved best by operators experienced 
in aluminum. 


On your future screw machine parts bids, 
always ask your supplier to give you the price in 
aluminum. The savings will be big, and the quality 
will probably be better! 








KLIXON 


MOTOR PROTECTORS 


Extend Life and Reduce 






























Service Problems of 4 | BE Foon wasreaisr0 


‘ 4 CONTimVOUSs FIED 
. ‘ees : 


WELLENS 


FOOD DISPOSER 


“Swirl-O-Waste” food waste disposer, manufac- 
tured by the Wellens Manufacturing Company, Los 


Angeles, takes the mess out of garbage in the kitchen. 


To assure dependable operation of the unit and 
safeguard the motor from burnouts, Wellens insists 


on Klixon protected motors. 


Here's what the Wellens Manufacturing Company 


has to say about the Klixon Protector — 


“We are very proud of your Kiixon Protector 
because we feel that in the manufacture of food 
waste disposers dependability is a must. We use 
Klixon equipped motors exclusively because we 
have found (with over 25,000 units in the field) 
that Klixon Overload Protectors extend the life of 
our product, reduce service problems and spell 


convenience and profit to our dealers nationally.” 


You, too, can keep motors in your equipment 










dependable by specifying and using Klixon pro- 
MANUAL RESET AUTOMATIC RESET 


METALS AND CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
908 FOREST STREET, ATTLEBORO, MASS. 


tected motors. They will reduce maintenance 
costs, service calls and repairs and replacements. 


The additional cost is low. The benefits are ex- 






ceptionally worthwhile. 
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Many Things 
Copper Does 


ALCUPLATE 





Less Cost 








COPPER 





ALUMINUM | ~ How can you reduce the cost of copper or brass 
in your parts or products? 


Get the same copper surface area and natural 
thickness with less copper. 





And that is exactly what ALCUPLATE does. ALCUPLATE is a 
COPPER solid layer of copper permanently clad —to one side or both 
sides of less expensive aluminum. 


ALUMINUM %& . ; 
COPPER | THUS = ON ONE SIDE 
OR THUS ss ON BOTH SIDES 


ALCUPLATE FEATURES THIS gives you solid copper performance at a 15 to 30% lower 


cost over solid copper. 











Natural copper appearance Yet, in addition to this cost reduction, ALCUPLATE provides vir- 


High electrical conductivity tually the same physical and electrical properties as solid copper. 


Excellent heat dissipation FABRICATING PROPERTIES 

ALCUPLATE can be fabricated by stamping, drawing, spinning 
and forming. The copper provides an ideal surface for soft- 
Easy fabrication soldering operations, electroplating or other finishes. 


Light weight SIZES AVAILABLE 
ALCUPLATE is available in coils or flat stock up to 1/16” thick 
x 13” wide and in a choice of thickness ratios and tempers. 


Soft-soldering surfaces 








For further information, write or wire 


ALCUPLATE* 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
18 FOREST ST., ATTLEBORO, MASS. 
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This fastener 
works 
through thick and thin! 








HERE’S HOW SPRING-LOCK WORKS 

Spring-Lock—the easy-to-use removable fastener for mod- 

ern designs— works whether panel thicknesses run over 

or under specifications! Spring wire deflects automatically 

‘ to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 


adapted as a shelf support,rdoor strike, knob or any 





similar panel-mounted device. Many standard shapes and 1. Insert fastener. 2. Half-turn locks it in place. 


sizes of Simmons Spring-Locks are available from stock. 
With production costs on the uptrend, you can 


SIMMONS FASTENER CORPORATION figure on Spring-Lock as an assembly time 


1751 North Broadway, Albany 1, New York and money-saver, because: 
@ Installation is BLIND 
a QUICK-LOCK @ Installation is EASY: no special tools are 
SPRING-LOCK needed 
| | € \) S ROTO-LOCK @ Installation is QUICK: a half-turn locks it ' 
LINK-LOCK in place 
DUAL-LOCK @ Installation is SECURE: the spring steel 
JUST OUT locks the fastener, resists vibration 
NEW 36-PAGE CATALOG WITH APPLICATIONS 





Send for details and samples, or write us about 





your fastening problem. 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 


No. 18 





Efficiency of Mechanical 
Mole is 90% at 350 F 


Here’s more proof of the fact that Dow 
Corning Silicone insulation, with its 
extraordinary heat-stability, is essen- 
tial to the design of electric machines 
that must give reliable service under 
adverse conditions or deliver a maxi- 
mum amount of power per pound. 


It is relatively easy to lower rework and 
survey tools down a vertical oil well hole. 
But it takes a mechanical 
efficient job of pulling 
that drilled in 
oil fields operations. So, Haskell 


and Associates of Santa Fe Springs, Calif- 


mole to do an 
the 
modern 
Green 


tools down 


slanted holes are 


ornia, developed the “Augerina.” 


The Augerina is a motor driven tool that 
bores its way through the oil base mud in 
even the most slanted holes, pulling tools 
behind it. 
rigging. With a “take-down” time shorter 
than that of any method previously used, 


it moves at a rate of 500 feet per minute. 


The Augerina requires no costly 


The Augerina is 
driven by a 
pact 3 hp, 
3600 rpm motor. 
All of the electrical 
insulating miateri- 
are made with 
Dow Corning sili- 
cones to enable the 
motor to operate at 
90% efficiency at 
temperatures in the 
range of 350 F. 
Totally enclosed 
and explosion 
proof, the unit will 
withstand more 
than 8,000 psi. 
Reference No. 


com- 
1/2 


als 


177 





Sensitive Amplifier Made Practical With 
RTV Silastic Used As Potting Compound 


Adequate protection of delicate electronic devices requires a potting compound 


that has a unique combination of properties. 


Honeywell, Boston, found RTV Silastic 


to be the only 


Doeleam Division of Minneapolis 
material with all of the 


essential properties for potting a very sensitive amplifier. 


The problem was to design for the Na- 
tional Bureau of Standards a highly sensi- 
tive amplifier that require 
withstand 
and still amplify signals as low as 6x10-4 
volts to a full scale output of 100 volts. 


d-c would 


minimum space; hard service 


This amplifier was so delicate that merely 
breathing on exposed vacuum tube termi- 
nals when the amplifier was cold caused 
intolerable outputs. It 
protect the circuitry 
avoid the 
paths; provide a 
drift errors in the 
ventional potting 
practical because 


was necessary to 


against moisture; 


development of new leakage 
eliminate 
amplifier output. 
compounds 


they 


cushion to 
Con- 

not 
enough 


were 
exerted 





Light transmission thru silicone fluid exceeds 100% 


Light transmission through Dow Corn- 
ing 200 Fluid increases from 102% to 
more than 110% at wavelengths rang- 
ing from 350 to 950 millimicrons com- 
pared with 100% for distilled water as 
shown in the Beckman DU Spectro- 
photometric curve on next page. 


Dow Corning 200 Fluid permits 


complete transmission of light through the | 


standard including a 
fluid between two glass surfaces than dis- 
tilled water, the 100% standard with which 
other media are compared. Transmission of 
light through this silicone fluid at wave- 
(cont'd on pe 


system 


more | 


column of | 


the relative 


the components and change 


pressure alter 


positions of 


on curing to 


circuit values. 


Success of the 
pended upon finding 
which 


new unit, therefore, de- 


a potting compound 


would flow gently into place; cure 


at room temperatures; 


on 


exert negligible 


pressure components; and exclude 


moisture. Good dielectric properties, in- 


resistance to and 
the ability to 


pansion 


ertness, fungus growth 


absorb shock and the ex- 


and contraction of metals were 


other requirements 
After 
compounds, 
Silastic in 

only 


testing a wide variety of 
that 
consistency 


all of 


potting 
RT 


the 


Doelcam found 
the fluid 


material with 


was 
the properties 


required. 500 volts 
2x10 
amps through a cubic centimeter of cured 
RTV Silastic 


the 


Leakage current at 


for example, registered less than 


This was below the noise 


level of instrument Even 


1/32 inch 


measuring 
when with a 
RTV dipped 


value remained unchanged 


wires coating ol 
this 


No. 178 


were into salt water, 


mM. REG 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


MORE 


= 





cone News 





Ge sili 


DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 
AND TECHNICAL | 
DATA.... 


“What's a Silicone?” is the title of a 32-page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international repu- 
tation as the most interesting and informative 
description of silicones ever published. No. 182 


Silicone lubricants for molding glass improve 


glass flow in hot iron molds; reduce rejects 
caused by heat checks and mold scratches; help 
to increase employee morale by eliminating skin 


No. 183 


irritations caused by smoke and oil. 


2 
Dow Corning Silicone Defoamers kill foam in 
a variety of products and processes without risk 
of contamination. Effective concentration range 
from 0.1 to 200 parts per million. Properties 
and typical applications are described in a new 


No. 184 


informative reference brochure. 
- 


Use of Silicones in the Plastics Industry, a 
in PLASTICS TECHNOLOGY 


views silicone laminating and molding resins, 


recent article re- 
foams, release agents, adhesives, additives, and 
Reprints available. No. 185 


Silicone products most widely used, are indexed 


lubricants. 


by type of application, in the 1955 Reference 
Guide 
brief but comprehensive 8-page summary is given 


to Dow Corning Silicone Products. A 
of the properties and applications, With increas- 
ing effort devoted to product improvement and 


cost reduction, such a reference guide to this 


remarkably stable group of engineering mate- 


rials becomes increasingly important to design, 


production and maintenance engineers. No. 186 








Silicone Finish Protects and Keeps Die-cast 
Range Parts White in Spite of Oven Heat 


With properties midway between those 
of organic paints and vitreous enamels, 
silicone-based finishes maintain the 
appearance and prevent the rusting of 
stacks, space heaters, jet engine parts 
or kitchen ranges. One of the early 
users of silicone-based paints on space 
heaters, Perfection Stove Co. of Cleve- 
land, is now using them on die cast 
parts and accessories. Here’s the story 
of one of their recent applications. 


The oven door of one of Perfection’s 
ranges is left ajar when the broiler is in 
operation. This is done to keep the tem- 
perature in the oven below the point at 
which the oven thermostat is set to turn 
off the heat. A deflector bar is fastened 
above the oven door with two die-cast end- 
brackets to protect the plastic control 


knobs against the heat that passes through 
the slightly opened oven door. 

These brackets are painted white to match 
the rest of the range. When conventional 
paints showed signs of early failure, Per- 
fection substituted a white Nubelon finish 
based on modified silicone resins and for- 
mulated by Glidden. This silicone finish 
shows sign of cracking, peeling or 
browning even after long exposure to 
oven heat. 


no 


This is the way the finish is applied. The 
die-cast parts are degreased and given a 
phosphate surface treatment to improve 
adhesion. After heating for 15 to 20 
minutes at 375 F, the parts are sprayed 
with the silicone finish, thinned 3 to 1. 
They are then baked for 
at 375 F. 


one hour 
No. 179 





DOW CORNING 200 FLUID (continued) 
lengths in the range of 750 to 950 milli- 
microns is substantially greater because 
Dow Corning 200 Fluid is free from certain 
absorption bands characteristic of water. 


And because of its stability over a wide 
temperature span, this silicone fluid retains 
its physical form and clarity at tempera- 
tures far below the 
freezing point and far 


specialized optical instruments. It also 
accounts for an increasing interest in the 
use of Dow Corning 200 in such devices 
as sight gauges, liquid-filled scopes and 
liquid-cooled observation windows. 

The versatility of 200 Fluid is further 
demonstrated by its use on photographic 
negatives to “hide” scratches. No. 180 


TRANSMISSION CURVE DOW CORNIN 





above the boiling 
point of water 


This combination of 3 





clarity and _ stability 





accounts for the use 
of Dow Corning 200 
Fluid in some highly 





distilled H 
| 4 - — a ¢ 
35 40 





Dow Corning Corporation, Dept. 8608, Midland, Michigan 
Please send me 7 178 179 180 181 
182 183 184 185 186 
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STREET 





CITY a ee eee 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


MICHIGAN 


ATLANTA CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, D.C. (SILVER SPRING. MD.) 


CANADA: DOW DAMNING SIL 


GREAT BRITAIN: © 


N FRANCE: ST SBAIN, PARIS 





To convey high-temperature, high-pressure 
CORROSIVE gases and liquids... 
AMERICAN’S 


FLEXIBLE 
STAINLESS STEEL TUBING 


stands up under continuous flexing 














Typical American Stainless Steel Tubing and 
assemblies designed and manufactured for 
specific service conditions, 


absorbs severe vibration 
compensates for misalignment 


is easily installed 


OPEN PITCH 


4 
| : 


| ‘ HEEL 
\\WN" \\yuunnni at hie 
\\\ \\\N\ 


CLOSE PITCH 


American's Flexible Stainless Steel Tubing was developed to 


convey searching and corrosive liquids and gases under varying 





temperature and pressure conditions. It is available in Stainless 
Types 316 and 321 in sizes 44” I.D. and up. Stainless steel wire 
braid covering gives added strength for high-pressure applica- 


tions. American Flexible Metal Hose and Tubing is also avail- 
American Flexible Stainless 


Steel Tubing. Cutaway section, 
right, shows annular construc- 
tion, 


OPEN PITCH 
for general 
service 


CLOSE PITCH 
for extra flexi- 
bility, frequent 
movement, exces- 
sive vibration 


STAINLESS STEEL 
BRAID 

gives added 
strength for 


able in bronze, aluminum, steel, monel, super-nickel, brass and 
other workable metals. 

Complete assemblies include fittings attached by Heliarc 
welding or silver brazing. For help with any connector problem, 
talk it over with an American Metal Hose sales engineer. You'll 
save time and money when you take advantage of this special- 


ized experience, and the design services offered by American 


VER CONN 
giver ECTORS must MONE 


AMERICA 
a» ANACONDA >rooucr 


FLEXIBLE 
METAL HOSE AND TUBING 


The American Brass Company, American Metal Hose Branch, 


high-pressure 
service 


FOLDER! Waterbury 20, Connnecticut. 


‘ Please send me a copy of Bulletin STC-1, “Flexible Stainless Steel Tubing by 
Four-page folder gives 


engineering data on con- 


American.” 


ASSEMBLIES 
made up to your 
specifications 
complete with 
fittings attached 


struction and types. In- NAME 
cludes pressure ranges, 
bending diameters, 
weights, data on fittings. 





COMPANY.. 


STREET.. 
Write today for your 


copy. Please print. CITY er 








IN THE CRUSHED STONE INDUSTRY, TORRINGTON Bearings are used in many applications 


including crushers, screens, shovels, cranes, pulverizers, grinding mills and rotary kilns. 


EFFECTIVE 


LUBRICATION 


TORRINGTON Radial Roller Bearings 


P 


are designed with one-piece bronze retainer 
that keeps rollers correctly aligned 
and effectively lubricated 


Here are other reasons why TORRING- 
TON RADIAL ROLLER BEARINGS can 
meet your load and speed require- 
ments. Only the finest quality steels, 
heat treated according to the most 
modern methods, are used in manu- 
facture. 

Precision tolerances and finishes on 
both rollers and races guarantee low 
eccentricity and uniform load dis- 
tribution. 


One-piece, cast-bronze cages help 


minimize wear, facilitate lubrication, 
and lengthen bearing life. 

Machined pads in each cage-pocket 
guide the rollers accurately at the 
pitchline. 

Specify TORRINGTON RADIAL ROLLER 
BEARINGS for your equipment. They 
are interchangeable in all types and 
sizes and custom engineered to meet 
the toughest, heavy duty assignments. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. + Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 


Spherical Roller e 





4 


w 


ROLLER 
er ee 
Tapered Roller 





Te ae 
RADIAL 
BEARINGS 


e Cylindrical Roller e@ Needle 
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hotograph courtesy of Caterpillar Tractor Co. 











Needle Rollers 








‘si Your latest reference to better production 











= NEW J&L BOOKLET ON 


EXTRUDED 
SECTIONS 


WITH J&L 
EXTRUDED SECTIONS 
YOU CAN: 


1, ELIMINATE 


time and costs in machining operations. 


2. ELIMINATE 
time and costs in finishing operations. 


3. REDUCE 
scrap losses practically to the zero point. 


4. ELIMINATE 
the cost of castings and forgings of intricate 
sections requiring considerable machining. 





























J&L Extruded Sections are Custom-Made for you. 

They can be preformed to the predominating cross ae. in the building of 
section of the part you wish to produce. And the ne necessity 10 build up 
range of sections is almost limitless. These sections 3. YOuR .. 

possess the physical benefits and accurate toler- able in a wide range of 
ances derived from cold drawing. And you can the phat” Sadition, it will possess 


Physica benefits and octurote 


obtain them in a wide range of analyses. nan ences derived from cold droe 


of analyses 


Use this handy coupon. This new booklet contains de- 
tailed information about the money and time saving advan- 
tages realized with the use of J&L Extruded Sections. Practical 


Sones ¢ Laughlin 
STEEL CORPORATION — Pittsburgh 


a ca. eee :s 


Jones & Laughlin Stee! Corporation 
3 Gateway Center, Dept. 409 
Pittsburgh 30, Pa. 


Please send me your new Booklet on EXTRUDED SECTIONS. 


Nome ‘ es ‘ 








Title. 


Company 





City — ee State__.. ee va 
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Lifting capacity of this Austin-Western crane was 
increased 350% by replacing cylindrical worm gearing 
with Cone-Drive gearing. The boom lifting mechanism 


is driven by a € 


or 


) 


center distance 50:1 
Gearset powered by hydraulic motor. A similar 5 
center distance 40:1 Cone-Drive unit swings the crane. 





Cone-Drive 


” 


350% more lifting capacity 
with help from nickel alloys 


Don’t App BULK or deadweight to 
increase load capacity. 

that raise 
and swing the boom of this crane 


Cone-Drive gearsets 


strengthen an 
while making it more 


show how you can 
assembly 


compact. 


Cone-Drive mates a nickel alloy 
steel worm with gearing of chill- 
cast nickel alloyed bronze. Added to 
bronze, nickel imparts extra life and 
strength, raises elastic properties, 
shock 


much as 25 to 50 per cent. 


and increases resistance as 


Likewise, nickel contributes much 
to the worm. Cone-Drive worms are 


4», 


INCO. THE INTERNATIONAL NICKEL COMPANY, INC. 


vo 
36 


medium-carbon nickel-chromium- 
molybdenum steel, heat treated to a 
minimum hardness of 32 Rockwell C 
and 140,000 psi tensile strength. 

The nickel content in this steel 
heips make possible a surface that 
resists wear and spalling... anda 
core with the toughness to withstand 
severe overloads. 

In many a metal, you can improve 
specific properties by use of nickel 
alone or in combination with other 
alloy elements. When you have a 
metal problem, whatever the diffi- 
culty, send us details. We’ll be glad 
to give you suggestions based on our 
wide experience in this field. 


Give compact units stamina by de- 
signing to use high mechanical proper- 
ties of nickel alloys. Above is such a unit, 
produced by Cone-Drive Gears Division 
of Michigan Tool Co., Detroit 12, Mich. 


67 Wall Street 
New York S, N.Y. 
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barrier 


we 


/ with Linear 
PRECISION MOLDED PARTS 


I; YOUR PRODUCT'S performance limited by a thermal barrier 
because some important molded rubber component 


“can't take it’? Then it will pay you to look to LINEAR. 


LINEAR precision molded parts are not only overcoming heat and 
cold barriers from 500° F. to —125° F., but solve design 
problems imposed by moisture, abrasion and corrosion. 

LINEAR'S research and testing programs for natural and synthetic 
rubbers, fluorethylene polymers and silicones are helping 


engineers in virtually every field of industry. 


When you need “O” Rings, Boots, Diaphragms or odd shaped parts, 
precision molded with exact uniformity, compounded to meet severe 


thermal specifications, always consult LINEAR in the design stage. 


PERFECTLY ENGINEERED PACKINGS 


Oa Saree ee LR cm te ee 
FEFIPINrrnereririrericireriricrrrerecicocm 


MINT AN xe 


—/ —_ 
LINEAR, Inc. STATE ROAD & LEVICK ST., PHILA. 35, PA 
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Lifting capacity of this Austin-Western crane was 
increased 350% by replacing cylindrical worm gearing 
with Cone-Drive gearing. The boom lifting mechanism 


is driven by a 6” 
Gearset powered by hydraulic motor. A similar 5 
center distance 40:1 Cone-Drive unit swings the crane. 


center distance 50:1 Cone-Drive 


” 


350% more lifting capacity 
with help from nickel alloys 


Don’t App BULK or deadweight to 


increase load capacity. 


that 
and swing the boom of this crane 


Cone-Drive gearsets raise 
show how you can strengthen an 
assembly while making it more 
compact. 


Cone-Drive mates a nickel alloy 
steel worm with gearing of chill- 
cast nickel alloyed bronze. Added to 
bronze, nickel imparts extra life and 
strength, raises elastic properties, 
shock 


much as 25 to 50 per cent. 


and increases resistance as 


Likewise, nickel contributes much 
to the worm. Cone-Drive worms are 


ico, THE INTERNATIONAL NICKEL COMPANY, INC. 


36 


medium-carbon nickel-chromium- 
molybdenum steel, heat treated to a 
minimum hardness of 32 Rockwell C 
and 140,000 psi tensile strength. 

The nickel content in this steel 
helps make possible a surface that 
resists wear and spalling... anda 
core with the toughness to withstand 
severe overloads. 

In many a metal, you can improve 
specific properties by use of nickel 
alone or in combination with other 
alloy elements. When you have a 
metal problem, whatever the diffi- 
culty, send us details. We’ll be glad 
to give you suggestions based on our 
wide experience in this field. 


Give compact units stamina by de- 
signing to use high mechanical proper- 
ties of nickel alloys. Above is such a unit, 
produced by Cone-Drive Gears Division 
of Michigan Tool Co., Detroit 12, Mich. 


67 Wall Street 
New York 5, N.Y. 
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with Linear 
PRECISION MOLDED PARTS 


I; YOUR PRODUCT'S performance limited by a thermal barrier 
because some important molded rubber component 


“can't take it’? Then it will pay you to look fo LINEAR. 


LINEAR precision molded parts are not only overcoming heat and 
cold barriers from 500° F. to —125° F., but solve design 
problems imposed by moisture, abrasion and corrosion. 

LINEAR'S research and testing programs for natural and synthetic 
rubbers, fluorethylene polymers and silicones are helping 


engineers in virtually every field of industry. 


When you need “O” Rings, Boots, Diaphragms or odd shaped parts, 
precision molded with exact uniformity, compounded to meet severe 


thermal specifications, always consult LINEAR in the design stage. 


PERFECTLY ENGINEERED PACKINGS 


& ttt ot tt rtnhnhin An 


LINEAR, Inc ‘STATE ROAD 7 tone st itl 35, PA 
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identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 
flange compression. Consequently, these 
gaskets are used in a wide range of serv- 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con- 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 
Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 


JOHNS MANVILLE 


and saves time, trouble and expense. This 
new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories. 

Spirotallic Gaskets hold their seal be- 
cause they are made of spirally wound 
interlocking plies of asbestos and spring- 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns-Man- 
ville, Box 60, New 
York 16, N. Y. In 
Canada, Port 
Credit, Ont. 


Here are seven of the 
metals availiable and 
their color identifications 


Zinc-coated 
steel— 
white 


Type 304 
Stainless— 
yellow 


Type 316 
Stainless— 
green 


Type 347 
Stainless— 
blue 


Monel— 
orange 


Copper— 
brown 


Aluminum— 
aluminum 


\4| Johns-Manville SPIROTALLIC GASKETS 


pUCcTS 
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R. K. LE BLOND 
MACHINE TOOL 
COMPANY mounts 
the spindle of its 
roll contouring 
lathe on Timken 
bearings to assure 
accuracy and 
long life. 


TAPERED ROLLER BEARINGS 


LeBlond contouring 
lathe saves 151 hours 
per roll-turning job 


... With help of 
TIMKEN’ bearings 


No too long ago it took a large eastern 


steel works 245 hours to machine a set of 
mill rolls used to shape structural steel. Now 
the time’s been slashed 61.7%. A LeBlond Rol! 
Contouring Lathe, with spindle mounted on 
Timken® tapered roller bearings, does the job 
in 94 hours. 

The spindle is held rigid and in accurate 
alignment because the tapered construction 
of Timken bearings enables them to take both 
radial and thrust loads in any combination 
Their tapered design also permits pre-loading, 
to any desired point to prevent chatter. 

Timken bearings give the spindle extra load 
carrying capacity because of line contact 
between their rollers and races. Friction is 
practically eliminated by the true rolling 
motion and incredibly smooth surface finish 
of Timken bearings. Long-lasting precision 
is assured. 

Timken spindle bearings are precision 
bearings made specifically for spindle appli 
cations. Timken bearings are available with 
runout tolerances that can be held to a maxi 
mum of 75 millionths of an inch. 


To get these advantages, always specif 
Timken bearings. And for help in designing 
your bearing applications, call on our engi 
neering department. We may be able to hel; 
you devise a better way to do the job. The 
Timken Roller Bearing Company, Canton 6 
Ohio. Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


| This symbol on a product means 
its bearings ave the best 


WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear is made in 
our own steel mills. 

Only Timken tapered roller bearings 
have these advantages: 1. advanced 
design; 2. precision manufacture; 3 
rigid quality control; 4. nickel-rich 
Timken alloy steels. 


NOT JUST A BALL) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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FACT: 


New combination Life-Line starters 
save up to 28% more space! 


The complete new line of Westinghouse combination starters can now help 
you utilize valuable mounting space up to 28% more efficiently. 


Combined with all the standard Life-Line starter features, you can now 
get either an AB circuit breaker or a fused, or unfused, visible blade load 
break disconnect—all within one entirely new, more compact enclosure .. : 
with new handle mechanism to assure maximum operator safety. 

Installation costs are greatly reduced because all components are mounted 
on an easily removable subpanel. Change-overs and maintenance are easier, 
too. Complete Westinghouse parts kits further simplify modifications— 
relieve parts stocking for maintenance. 


For the complete factual story, call your nearest Westinghouse office. Ask 
for the control sales engineer ... The Man With The Facts! }-30186 


you can BE SURE... 1 175 


Westinghouse 





Easier installation: All compo- Quick modification: Westinghouse Three combinations: Available with (1) AB 
nents mounted on a single, easily complete parts kits simplify change- circuit breaker, (2) visible blade load break 
removable subpanel—for quicker, overs, maintenance. Ready availa- disconnect—unfused, (3) visible blade load 
less costly assembly. . bility relieves stocking: break disconnect—fused. 
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PAT. PENDING—RIVET AND MFG. 











Ris Drive Rivets provide better fastenings and lower fastener costs. Just tap in the 


pin. It's as easy as that, and fast. A one man job—no bucking-up. An ordinary hammer is 
the only tool. The “pull-up’ is perfect. There's no finishing, grinding, trimming. Southco 


Rivets are tough, hold securely, can’t work loose even under severe vibration. 


Wherever rivets are used, for securing heavy truck panels, or delicate instrument assem- 
blies, metal to metal or metal to wood, use Southco Drive Rivets for speed, for low cost, 


for secure fastenings. Ask for complete data. Southco Div., South Chester Corp., 236 


Industrial Highway, Lester, Pa. 


Important for military contractors! 


Prompt deliveries now possible. 


PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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{y a4 youre . your head oul 
over polishing comlg---nread Gua / 


Skyrocketing enthusiasm of America’s homeowners for high- 
quality solid-brass lighting fixtures created a temporary bot- 
tleneck in the polishing room of Globe Lighting Products, 
Inc., one of the leaders in the field. This production problem 
coincided with the introduction of Formbrite* to the metal- 
working industry a couple of years ago. 

Globe’s acceptance of this easy-to-polish fine-grain draw- 
ing brass was immediate and enthusiastic. Results were 
highly successful from the very beginning. Work pile-ups in 
the polishing room were eliminated and polishing costs were 


cut in half on many items (see typical examples below). In 





addition, Globe learned, as have many others, that Form- 
brite provides a more lustrous finish—is harder, stronger, 
springier and more scratch-resistant, yet has remarkable duc- 
tility for forming and drawing operations. 

Surprisingly, Formbrite doesn’t cost a penny more than 
ordinary drawing brass. Why not pass the good news along 
to those who head rp your engineering, design or production 
departments? Ask them to write for booklet B-39 ... or 
phone for a sales representative . . . or request a free sample 
of Formbrite to try in your own shop. Address: The Ameri- 
can Brass Company, General Offices, Waterbury 20, Connect- 
icut. In Canada: Anaconda American Brass Ltd., New 


Toronto, Ontario. 5580 
*Reg. U.S. Pat. Off 


Ports illustrated ore opproxi- 
mately three-quarters actual size, 


of the omelseh Aimee pie socKxet up 


made t time-and 


FINE-GRAIN DRAWING BRASS 
an ANACONDA product 












How To Design 
A Bellows Type 


\\ 


SPN 
y A\\\ 


BELLOWS SHAFT SEAL ASSEMBLY is mechanically attached and sealed 


to shaft housing on one end. Seal nose at other end bears against- 


shoulder on rotating shaft. The bearing surface of seal nose can be 
superfinished. Thrust is maintained by spring-action of the bellows, 
backed up by loading spring and remains constant regardless of 
pressure changes. Result: power output of shaft does not vary with 
pressure changes within the system. Wear occurs at an even, low rate. 
No tightening or take-up is required for the life of the seal. 


Advantages of Bellows Seals 


Pressure Problems Metallic bellows shat seals have a 
long history of successful application in sealing shafts 
operating under fluid pressure conditions. A common 
example is their use in sealing the pump shafts of high 
pressure refrigeration systems. 

By designing the seal nose and bellows to have equal 
effective areas, the thrust of the seal against the shaft 
face will remain constant and at a low value. Changes 
in internal or external pressures have no effect on the 
power output of the shaft and a tight seal is maintained. 











Temperature Applications The all-metallic construction 
of bellows shaft seals make them effective over wide tem- 
perature ranges. In aircraft applications, bellows type 
seals operate under temperature extremes of —20F to 
165F in pump shaft service. Even greater temperature 
ranges than these pose no problems for bellows shaft seals 
since they are not subject to deterioration due to heat 
and cold. 





























Shock, Vibration, Misalignment problems are frequently 
overcome by these seals because the bellows are inherently 
flexible and when a back up spring is incorporated in the 
design, they are ideal for such heavy duty applications 
as sealing torque converter shafts on trucks, military 
tanks and other large equipment operating under severe 
load conditions. 





























Corrosion Bellows shaft seals made of corrosion resistant 
metals such as stainless steels, monel, etc., greatly mini- 
mize corrosion problems. Several major manufacturers 
use them for sealing the shafts of gasoline and fuel pumps. 


ay 
e 












































Shaft Preparation 





The shaft to be sealed may either be 
turned down to provide a face for the 
seal nose to bear against, or a built-up 
j ring may be provided. In either case 
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y the shaft face should be suitably 
finished for the intended service. (7.4.12) 


Seal Nose Design 








Seal nose can be integral or full floating but in 
either case guide the nose piece from the stationary 
member (shaft housing) as shown at (A). Full-floating 
design is best. It is poor practice to guide seal nose 
from shaft since vibration will be transmitted to 
bellows and life and efficiency of seal will be 
adversely affected. 


TYPE B — Seporote flange with bolt-on 
TYPE A — Bolt-on integral retainer plate incorporating ovtboord 
flange shoft guide 





TYPE 0 — Threaded end 
with integral flange 















Design Requirements 


The outboard end of the shaft seal 
must always be fastened rigidly to the 
stationary shaft housing and gasketed 
leak tight. Bellows shovid never be 
allowed to rotate with the shaft. 

Composite of good practice (below) 
shows use of an outboard shaft guide 
(A), nose piece guided against sta- 
tionary housing (B) and use of full 
floating seal nose — also guided 
against housing (D). 

















Your Design Problem 


If you are faced with a shaft sealing problem, you can 
get help direct from Clifford. Simply sketch the con- 
trolling dimensions, types of seal ends desired and service 
conditions to be met. We will recommend a design to 
meet your requirements and produce seals in any quantity. 
Write: Clifford Manufacturing Company. 144 
Grove Street, Waltham 54, Massachusetts. Division of 
Standard Thomson Corporation. Sales Offices in New York, 
Detroit, Chicago, Los Angeles and Waltham, Mass. 


CLIFFORD 


MANUFACTURING CO 
WALTHAM, MASS 


metar Bt. OWS 








taChancees 
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PRODUCT: 


WIREMAKER FOR INDUSTRY 
SINCE 1902 


BELDEN MANUFACTURING CO.-+- CHICAGO 
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BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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FRIEND! 


NEW SERVICE! 


Since 1876, the name Chase has been 
the symbol of top quality in brass 
and copper. It also stands for un- 
matched service! Twenty-five Chase 
warehouses and three Chase mills 
form the most responsive and effi- 
cient source of brass and copper sup- 
ply in the nation! 








Now the Chase network assures you 
a dependable source of stainless 
steel, too! You specify the type, form 
and quantity. The Chase warehouse 
near you has it in stock—or will get 
it to you on the double, direct from 
another Chase warehouse or the 
mills. Call Chase today! Get those 
service experts working for you on 
your stainless steel requirements! 


Oetrort Les hageles New York St. Louis 
Grand Rapids t Milwaukee Philadelphia San Francisco 
Houston Minneapolis Pittsburgh Seattle 


Kansas City, Mo. New Orieans Rochester * ( tsales office only ) 
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This Moyno Pumps Potato Salad With 
Slices Up To 14-inch...Without Crushing! 


The Moyno can pump potato salad 
and a lot of other materials without 
making mush out of them—because 
of the unique progressing cavity 
principle. 

Moynos have no valves and pis- 
tons, no vanes or other devices that 
cause churning and turbulence. The 
Moyno has a simple screw-like rotor 
turning within a double-threaded 
stator. This design creates cavities 
which progress smoothly toward the 
discharge end of the pump, carrying 
the material being handled. The 
material is not squeezed or churned. 


Pumps Practically Anything 
That’s why the Moyno successfully 
handles such hard-to-pump materials 
as non-pourable pastes, frits, plaster, 
highly volatile liquids, and materials 
containing large particles, such as 
potato salad, fruit, cherries, chow 
mein—even oysters! In fact, the 
Moyno handles practically anything 
that will pass through a pipe. 

Many Other Advantages 
Moynos pump many hard-to-pump 
materials with a minimum of abra- 
sion and wear. Many plants have 
adopted Moynos simply because they 
last so long. 

Moynos provide positive displace- 
ment. Moynos can pull up to 29 
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At an Eastern food processing plant, slices of No. | 
potatoes up to 1 %4-inch are pumped at 80 RPM, smaller 
diced No. 2 potatoes at 150 RPM. Mixers feed the salad 
into hoppers leading into the pump. A B-10 Moyno food 
pump moves the large slices gently through the pump 
and a 4-inch glass pipe into standard filling machines 
that fill pint, quart, and gallon jars. When the Moyno 
isn't pumping potato salad, it pumps other foods such 
as cooked cranberries, whole-kerne! corn, pickle relish. 


inches vacuum while discharging un- 
der pressure. Big Moynos deliver up 
to 500 gpm; can provide pressures 
up to 600 psi in the smaller frame 
sizes. They even get up to 1000 psi 
momentarily. 

The Moyno is reversible—it pumps 
equally efficiently in either direction. 

With the Moyno, accurately me- 
tered flows are obtainable by reg- 
ulating operating speed. 

Moynos are trouble-free. They are 
self priming ; won't cavitate or vapor- 
lock. There’s just one moving part— 
no valves to stick, no pistons to gum 
up. Built for tough service. Easy to 
maintain. Moyno pumps are easy to 
take apart for cleaning. 


Write For 
Bulletin 


You may save a good 
deal of money or 
solve a tough prob- 
lem by finding out 
about this simple 
versatile pump. 
Write for Bulle- 
tin 30PD. 











HOW IT WORKS »~ 


Rotor is like a stretched-out corkscrew. It turns within a stator 
that has a double internal thread. Thus rotor and stator form 
closely fitted cavities. As the rotor turns, these cavities progress 
evenly toward the discharge end of the pump without closing up 
That's why the Moyno easily handles materials without crushing 
churning, or aerating; and why it can handle so many different 
things—solids in suspension, pastes, abrasives, highly volatile 
liquids, tars, soaps, caustics—even cement and plaster 


FOR DESIGN ENGINEERS 


Moynos are available in small 
sizes and special designs for use 
in automatic washers, drink di 
pensers, sprayers, oil burner 
machine tools, gasoline pumps 
and a wide variety of other equip 
ment. If you are designing ma 
chinery, we'll work with you, in 
confidence, to integrate pump 
design with your problem 








ROBBING = MYERS, we. 


SPRINGFIELD, OHIO © BRANTFORD, ONTARIO 


®. @ F Fax oe 


Fractional and 
integral HP Motors 


Desk, Window, and Hoists and Moyno 
Household Fans Cranes Pumps 


opetiai | trial 
Ven tilating E ssiome t 
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Ro Mi motor Parts AT WoRK 


A prominent passenger car manufacturer gets eleven times more 


chassis per gallon—reducing paint and production costs substan- 
tially—with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with bars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds 


PLING 2 MAVENS 110. 


MOTOR DIVISION: SPRINGFIELD 99, OH!O © BRANTFORD, ONTARIO 


QP 2 F asd 


Fractional & Integral h.p Household Electric & Hand Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 














RR a. Mi SPECIALISTS INTEGRATE 
MOTOR AND MACHINE DESIGNS... 
TO ASSURE HIGHEST PERFORMANCE 


Many factors must be considered in de- 
signing a new motor-operated product that 
will perform its intended functions accu- 
rately, economically, and with a low main- 
tenance and failure rate. Much depends on 
the proper correlation and integration of 
motor and machine designs. A special 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire. 

The exact motor for your machine is 
worked out quickly and accurately, with 
systematic methods of designing motors. 
This might include, for example, the use of 
R & M’s unique “Electrical Slide Rule.” 
Electrical equivalents can be set up on the 


which the motor must operate in your 
product. By this method we are able to 
investigate hundreds of different design 
possibilities, assuring the best motor for 
the job. 

In some cases the answers point to a 
standard motor. And here, R & M offers a 
wide variety of types and sizes of complete 
motors or matched motor parts. 

In other cases special motors are in- 
dicated. R & M is equipped to do a fast, 
thorough, economical job of custom-de- 
signing a motor that’s exactly right for 
your product. 

Don’t settle for an “‘off-the-shelf’’ com- 
promise. Standard or custom-designed, 
R & M will get you the right answer quickly 


slide rule to simulate the conditions under —with no obligation! 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Portable Saws Routers Nut Setters Hedge Trimmers 
Drills Screw Drivers Hammers Lawn Mowers 
Nibblers Pumps Polishers Oil Burners 

Lock Mortisers Compressors Planers Surgical Instruments 
Valve Grinders Hones Portable Grinders Grease Guns 
Vacuum Cleaners Business Machines Sirens Vibrators 

Fans Cast Cutters Advertising Devices Die Sinkers 

Sanders Food Mixers 


Ventilating Equipment Waxers 


R&aM MAKES BOTH! re r . ‘ 
Seaditainaliecsaiiinerads This coupon will bring you prompt information. 


motors and parts... 
from 1/200 h.p. Bs Robbins & Myers, Inc., Motor Division, 


Springfield 99, Ohio 
as * Please send me, without obligation 


wwe eee eo 


information on: 


[] Motor Parts for Portable Tools 


ptt ? [] Universal Motors 


[] Capacitor Motors 
Fae aa ' 
motors; famous ; [—) R & M “All-Weather” Motors 
RaM “All-Weather’* with Es up to 200 h.p. 
sealed bearings. . [) Plesse haves 
Up to 200 h.p. Motor Specialist call City & Stat 
All-Weather’ isan R & M trademark 


SS Gea la Ga Kk 

















@ Fanning mill cloth—used in huge machines for grad- 
ing seeds— must be virtually perfect dimensionally. Even 
slight deviations in the mesh openings affect the value 
of seed crops .. . for grading must be precise under rigid 


government inspection. 


Like other producérs, the Reynolds Wire Division of 
National-Standard had been supplying cloth of bright 
galvanized wire. Could it be’improved upon? After pro- 
longed research with various finishes and types of wire, 
Reynolds hit on the idea of developing cloth of National- 
Standard’s Copperply® wire for this special use. 


Copperply fanning mill cloth, now available, offers re- 


( 





How a 


special wire cloth 
“wraps up” 


better crops 


markable new advantages. Its soft, electroplated copper 
coating “‘sets’’ better, permitting extreme accuracy in 
weaving and greater stability in use. Slick and bright, it 
speeds the flow of seeds in screening. Finally, its con- 
ductivity permits effective grounding to avoid seed 
accumulation due to static electricity. 


Here’s only one of many, many examples of how 
Reynolds undertakes new developments to help cus- 
tomers solve problems and produce better products, 
often at lower cost. But problem or no problem, Reynolds 
customers, and National-Standard customers in general, 
know the satisfaction, the value, of exceptional service 
and cooperation. Try us; you'll see. 


NATIONAL-STANDARD COMPANY + NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION + CLIFTON, N. J. 

Fiat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION + JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 
WORCESTER WIRE WORKS DIVISION - 
Round and Shaped Steel Wire, Small Sizes 


WORCESTER, MASS. 
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ase the NEW | GEROTOR 


Vaniable Soild Hydraulic Transmission 








Many applications require a smooth combitees LY tee mie 


power source that will provide instantly variable 
speeds, without stopping; automatic braking; positive 
Infinitely Variable Speeds — 0 to 1500 rpm with 


speed change response and reverse rotation. The versatile neu ' of 
OUul gearing 


GEROTOR VARIABLE SPEED HYDRAULIC TRANS. Sind ta taitinis chins end Canis 


MISSION meets all of these requirements . . . and many more. Smooth Braking — instantaneous or delayed 
Wiss cau tencsmiiiieis tne compact, a power eb ty e of Controls — from hand to automatic 
package that does away with space-consuming cones, pulleys, Rugged, Compact, Symmetrical Design 

Highest Torque in Low Speed Range 


chains and belts. 
Positive Overload Protection 


Send jor descr iptit e liter ature TOD 1) . Lea n how GER( T¢ R Saves Maintenance Costs 


can solve your variable speed problems. Rapid Reversing 


EROTOR | & ge € 


Hydraulic Pumps ee 


he AY ' oO a Pp te ] we A T | o co and Motors —pneumatic bin evacuators 
. Variable Speed 4 


Hydraulic Transmissions ' 


1511 MARYLAND AVENUE + BALTIMORE 3, MARYLAND . 
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Tough Design Problem Solved 





by Investment Casting .... 


lhe precision-investment-casting process proved to be the 
most practical and economical way to produce an efficient 
turbine wheel for a diesel engine supercharger. The wheel 
rotates at 42,000 rev. per min. and is exposed to a 1450- 
deg. F. temperature. It had to be made of a hard-to-machine 
alloy capable of standing up under these severe service 
conditions. Yet, to operate efticiently, the vanes of the wheel 
had to be extremely thin and formed to an intricate shape. 

The vanes and wheel were produced as one integral part 


by Haynes’ precision-investment casting process. Only 


\ : 

NES ) 

TRADE-MARK F 

\ “@&bteovrs Ff : 
= ger: 


Chicago - 


two simple finishing operations were needed to put the 
wheel in service. The vanes are only 0.040 in. thick . . . too 
thin to produce by other methods without a prohibitive 
amount of machining on a hard, tough alloy. 

The successful production of this turbine wheel points up 
one of the big advantages of Haynes’ precision -invest- 
ment casting process . . . the planning freedom it offers to 
design engineers. For the full story on how this modern 
mass-production method can help you, contact one of the 
District Sales Offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


uc 


General Offices and Works: Kokomo, Indiana 


Sales Offices 
Cleveland + Detroit - Houston - Los Angeles - New York - San Francisco - Tulsa 






“Haynes” is a registered trade-mark of Union Carbide and Carbon Corporatien. 
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New Waldes Truarc locking-prong ring functions 





as spring, shoulder, fastener... and STAYS PUT! 


Above assembly shows how 2 Waldes Truarc Locking-Prong Rings 
(Series 5139) replaced 6 parts...eliminated threading operation ... 
and need for skilled labor. 


SHAFT RING DIMENSIONS 





**L==distance from outer groove wall 
to face of retained part. 


-~ qc 














w 


WALDES TRUARC LOCKING-PRONG RING (Series 5139) 


U. 8. Pat. Pending 


GROOVE DIMENSIONS resilient 








Dia. 
s tel. a tel. tel. 


= 


tel. 





end play 
take up 
\ max- 


Dia. wieth a 
Ww | — 000 i min 


te. | tt eG | tel. 





+ .004 
+ .004 


| = 002 | 340 | +.010 + .010 
156 | +003 | 380 | +.010 + .010 





+ 010 | 010 
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Additional Sizes Under Development 


The Waldes Truare Locking-Prong Retaining Ring is a new, 
low cost, radially applied fastener which can be locked positively 
in its groove and used as a shoulder against rotating parts. It is 
primarily intended for use in the automotive, electronic and cero- 
nautical industries. 


This radially applied ring locks positively in its grooves by 
means of two prongs at the open end. Because of its high thrust- 
load capacity the Waldes Truarce Locking-Prong Ring may be used 
as a shoulder against rotating parts. Its bowed construction pro- 
vides for end-play take-up in the assembly and makes less critical 
the tolerances required for the parts being fastened. Since it serves 
as a spring as well as a shovider, this ring eliminates the need for 
springs, washers, and other accessory fastening devices. 


Whatever you make, there's a Waldes Truarc Retaining Ring 


SEND FOR FREE 


WALDES 


SAMPLES 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Tools, Pliers, 


= 
+.010 | .015 


——7- + 
+.010 | .015 
+ + 
002} .070 050 | .065 
+ .003} .080 080 | .095 


+ .003] .105 090 | .115 025 


aE 002] .065 | 045 | 055] 010 
eae 


+ .010 | .018 


+ .010 | .020 1900 








%Production dies not available as of date of printing 


f, 


TRUARC 








+ .010 | .020 2200 |.327 














| 
] 
| | | 
| +.003] .105 | + 095 | .120] .025 


tApplies to unplated rings only *Recommended safety factor 3to4 
designed to improve your product...to save you material, machin- 
ing and labor costs. They’re quick and easy to assemble and dis- 
assemble, and they do a better job of holding parts together. Truarc 
rings ore precision engineered and precision made, quality con 
trolled from raw material to finished ring. 


36 functionally different types.. 
within a type... 


.as many as 97 different sizes 
5 metal specifications and 14 different finishes. 
Truarce rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 


More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 
and production problems...without obligation. 


Te are 


Waldes Kohinoor, Inc., 47-16 Avustel Place, LLC. 1, N.Y. 
-P " 
O iene teh doa 
(CD Please send me supplement No. 1 which brings 
J Truare Catalog RR 9-52 up to date. 
(Please print) 
4 neh oie ; __Stote.. 





Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426. 


2,411,761; 2,416,852; 2,420,921; 242834: 2,439,785; ‘2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081: 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Formula for Efficiency 
Hays Combustion Control helps achieve top efficiency of steam 






generating facilities. 






For the simplest and most positive method of transmitting 
motion in the Hays Power Unit and the Hays Airflow-Steamflow 
Meter, HEIM Unibal Spherical Bearing Rod Ends are used. 











Hays Electric Power Units provide compact, easily 
controlled means of operating dampers at boilers, 
industrial furnaces, kilns, and similar applications. 
The illustration here shows the Hays Units con- 
trolling the fuel feed on two Pulverizers. 














the HEIM, Zxcéae ROD END 


was developed to overcome the problem of 






misalignment in push-pull controls. It consists of a 






single ball bored through the center, bronze bearing 








inserts, and an outer member of steel or other 


suitable material. 


This type of Unibal bearing presents a larger surface 
supporting area and carries greater radial and thrust 
loads. Because of the universal motion of the ball, 












ROD END 


the Heim bearing corrects any misalignment of 


the shaft in all directions. 


THE HEIM COMPANY 
FAIRFIELD, CONN. 


There is a brand new catalog of Heim bear- 
ings now ready. Please write for your copy. 
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Sulfuric Acid Test 


Pe 


HYPALON® 





(UNRETOUCHED PHOTOGRAPHS) 


ent 


In laboratory test both tubes were filled with 
66° Be 
ture then cut open for comparison. Close-up photos 
show 
HYPALON remains undamaged 
tests using 80‘ 
temperature there was no volume change 
jeterioration of 


OR 


sulfuric acid for 24 hours at room tempera 


rapid deterioration of rubber tube whik 


In other story 


sulfuric acid after 77 days at roon 


App ar 
the HYPALON 














has superior resistance to corrosive chemicals 





Partial listing of 
Chemicals having little or no 


effect on HYPALON 


Chemica! Concentration Temperature 


200°F 
158°F 


Chromic Acid 
Nitric Acid 
200°F 
200°F 
70°F 
158°F 


Phosphoric Acid 
Sodium Hypochlorite 
Sulfuric Acid 


Pickling Solution 
(20% Nitric Acid 
4% Hydrofluoric Acid 











New opportunities for using a resilient 
material in industrial design! HYPALON, 
Du Pont’s new chemical rubber, offers su 
perior resistance to chemical attack, par 
ticularly from corrosive oxidizing chemi 
cals. In actual use HYPALON acid hose has 
been in service handling concentrated sul 
furic acid for more than two years with no 
signs of deterioration. When you specify 
HYPALON products in your design, you can 
predict long-lasting, dependable service 
even under conditions which would 
qualify other elastomers. 

In addition to its ability to resist chemi 
cals, the resistance of HYPALON to many 
other adverse conditions makes it an out 
standing newcomer among design materi 
als. The following check list suggests ways 
you can make the products you design 
more durable by using resilient components 
made of HYPALON 


dis 


HYPALON has exceptional heat resistance. It can 


E. I. du Pont de Nemours & Co 


Elastomers Division, PF 


Wilmington 98, Delaware 


Please send me your folder on the properties and 


Name 


Firm 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


Address 


City 


50°F 


50°F 


operate at continuous temperatures up to 
or intermittent temperatures as hig! is 
HYPALON is completely resistant to ozone. Sus 
tained exposure to ozone concentrations as high 
no effect on HYPALON 


as 150 p.p.m. have 


HYPALON has superior color stability. A complete 
range of colors is possible, each of them highly 
ring 
HYPALON has excellent resistance to oil 


abrasion, flame and flex cracking. Prem 


resistant to weath and sunlight 


grease, 


formance on the toughest jobs—that's what you 


can expect from HYPALON products! Current 


uses include molded and extruded parts, hose 


and tank lin 


gaskets, roll 
Almost all manufacturers wh« 


coatings, 
ings 
ber products can produce products 


coverings 
make rub 
| HYPALON 
Be sure you get full details 


SEND FOR FREE BOOKLET. Here 
introduction to H YPALON — its pr 


erties and uses. Learn how 


se this new chemical rubber t 


1 better, more durable product 


clip coupon below for 


Im 


_ 


f “HYPALON 


1Se8 
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.. Simplify Service 


These Components are Designed to Work Together 
and They re Backed by Nation-Wide Service 


Save design time, cut manufacturing costs using 
Allis-Chalmers matched motors, control and V-belt 
drives. You’re sure of efficient power train design 
when you use coordinated components . . . all of one 
manufacture. Engineering and matching of parts is 
done for you by Allis-Chalmers. 


Get Nation-Wide Service. Allis-Chalmers contin 
ues to serve you after your equipment is installed. 
In addition to 76 district offices, there are almost 


one hundred Certified Service Shops located in 
every industrial area in the country. These shops 
are carefully selected, independent shops that use 
only factory-approved parts and methods in servic 
ing Allis-Chalmers equipment. 

For an experienced specialist to help you select 
the best drive for your machine .. . for coordinated 
equipment... call your nearby A-C District Office, 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


Se en ee EEE 


Handy Guide 


/ to Starters 


1487733 


Reduced-Voltage 


Starters 14B7215 Motors 


Handy Guide to 
Motor Selection 


Squirrel-Cage 


TEFC Motors 


engineering literature 


Drives 


Handy Guide to 
Texrope Drives 


51B6052 


i 
i 
Texrope 
i 


51B6210 
51B7225 


20B6051 i 


ee ee om om ol 


Texrope is on 
Allis-Chalmers trodemork. 
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CUTTING MAINTENANCE for bucket elevators and heavy- 
duty conveyors took an imaginative solution by the CHAIN 
Belt Man and his engineering department. The answer...a 
segmental sprocket hub with a unique bolted-on rim that 
could be installed and replaced easily. 





CONVEYING LENSES for glasses offered a tough problem. 
The CHAIN Belt Man solved it by the use of a roller chain 
with extended pins. Pins have removable clips which carry 
the lenses. The chain operates on its side and various size 
clips are interchangeable. 













CONVEYING MATERIALS through an annealing oven isn’t a 
tough problem, thanks to the complete chain line offered by 
CHAIN Belt. Heat and corrosion-resistant Rex® Stainless 
Steel Roller Chain with standard M-35 attachments provided 
a long-lasting, economical answer. 


FOR ECONOMICAL HANDLING of hot cutting bits into and 
out of an oil tempering bath, the CHAIN Belt Man recom- 
mended a Rex Steel TableTop Chain. The rugged, smooth 
Carrying surface of TableTop is ideal for handling small parts. 





Help for the Imaginative Designer 


To help you solve design problems of chain selection 
and application, your CHAIN Belt Man doesn’t offer a 
trite solution. Rather, he applies a trained imagination 
to seek the best possible answer. For, in selecting and 
applying chains for drive or conveyors, the field is 
limited only by the experience and imagination of the 
designer. 

Your CHAIN Belt Man has a complete line of 










AT YOUR SERVICE 
to help you with chain drives 


ES 






and conveying applications 
YOUR CHAIN Belt Man 


chains, attachments and sprockets to draw upon...a 
broad background of experience and a home-office 
engineering staff to help him help you. 

Where you need an unusual solution to a usual or 
unusual problem in cutting costs...improving machine 
performance...use the help offered by your CHAIN 
Belt Man. Call him or write CHAIN Belt Company, 
4715 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


CHAI N BELT COMPANY 


District Offices in all principal cities 
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Bronze thrust bearing, shown here en- 
larged, is mass-produced for an ovto 


motive distributor application. 


MORAINE’S EXPERIENCE WITH METAL POWDER 
HELPS MANY MANUFACTURERS 


Whether it’s this small thrust production, improved performance and 
bearing or a large, highly com- reduced cost are three of the results that 
plex part, the odds are that it can now benefit many different industries. 
be produced at lower cost by the 
Moraine metal powder process In powder metallurgy, Moraine has un- 
when it is to be produced in quantity. equaled experience. Facilities are un- 
excelled. Whether in production or in 
Each week sees new proof of what can be planning, the Moraine metal powder 
accomplished by cooperative effort be- process may be able to help you make 
tween customers and Moraine. Simplified your product better, at lower cost. 


moraine 
products 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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Be sure of 




















with NATIONAL 


Exclusive Syntech sealing lip cuts torque in half. 


National Syntech® synthetic 
rubber seals are engineered for higher speeds 
and temperatures; applications where torque must 


be held to the absolute minimum. Syntech seals 





have unique sealing lip design to provide mini- 
mum contact between lip and shaft. This design 
reduces torque up to 50% over conventional sealing lips. Operation is cooler; 
service life is longer, and there is no measurable leakage. National Syntech 
seals are available with rubber covered or ground metal O.D.’s, and are 


unaffected by most industrial fluids. 


National Micro-Tore oi! seals employ a sealing lip of leather, surface 
coated with a high lubricity elastomer. The exceptional lubricity of 














| Break Away Torque Running Torque 

| Shaft . T tig 7 oe 

oe oe, Oe) ee 1 

| 1.500” | 39 oz-in 7 oz-in 60 oz-in 56 ox-in 

t t t I a New, portable meters measure 

| eel _ | PS AS, A oil seal torque to 60 in. Ibs. 
3.812 95 | ay i 287 | 207 


Micro-Torc’s surface coating permits cooler running, “inside” oil 
storage, lower torque. 
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OIL SEALS 


this coating helps reduce torque 

as much as 80%, yet permits operation with no 

measurable leakage. Because the coating is surface only, the 

body of the sealing lip retains its inherent porosity to store oil for 
periods of semi-starved operation. Operation of Micro-Torc is cooler, and 


service life is materially longer. 


National Torque Meters {fill industry's need for a quick, accurate way to 
measure oil seal torque in standards determination, quality control and parts 


inspection. They provide laboratory accuracy, yet are rugged, fool-proof, 
easily used by anyone. Two models are offered: one measuring torque 
to 15 lb. in. on seals to 6” diameter and one measuring torque 


to 60 lb. in. on seals to 8” diameter. 


Factory trained field engineers at your service 


Curcaco,Iun. . . . Room 4113 Field Building, FRanklin 2-2847 

CLEVELAND, OHIO . 210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 

DALLAS, TEXAS . . . 3014 Highland Park Village, JUstin 8-8453 OIL & GREASE 7.58) 

DetTroiT, MicH. . . . . . 726 Lothrop Avenue, TRinity 1-6363 O-RINGS SHIMS 

Downey (Los Angeles Co.), CALIF. . 11634 Patten Rd., TOpaz 2-8166 

INDIANAPOLIS, INDIANA . 2802 North Delaware St., WAlnut 3-1535 

MILWAUKEE, Wis. . . 647 West Virginia Street, BRoadway 1-3234 NATIONAL MOTOR BEARING CO., INC. 
NEwARK,N.J. . . Suite 814, 1180 Raymond Bivd., Mitchell 2-7586 General Offices: Redwood City, California 

Repwoop City, CALIF. . . Broadway and National, EMerson 6-3861 Plants: Redwood City, Calif., Downey (Los Angeles County), Calif, 
WicnrTa, KANSAS . . . . 519 South Broadway, Wichita 2-6971 Van Wert, Ohio 3502 
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CASE HISTORIES FROM 
MT. VERNON FILES 


Manufacture a laboratory balance as accu- 
rate, as fine-looking as this Ohaus Cent-O- 
Gram* — capacity 311 grams, sensitivity to 
.01 gram — to sell for only $29.50? Realis- 
tically, you'd have said it was impossible — 
but here it it! 


To produce such an outstanding value in a 
precision instrument requires all the top level 
design and production abilities that can be 
mustered. The two principal parts of this bal- 
ance — base and support brackets — were 
designed to obtain all the advantages of die 
casting: — thin wall sections of great strength 
and rigidity, negligible machining, high speed 
production, low cost. 

And low cost means low first cost too; that's 
why Mt. Vernon has been a constant supplier 
to Ohaus for many years. From die cost to 
finished casting, Mt. Vernon has both the com- 
plete die casting service and the facilities it 
takes to produce parts like these at minimum 


P 


How to produce «= 
a Laboratory / 
Scale to sell cam~ 

© | 
for only $29-° 


“ 


~\ 


oa 





cost in any quantity. We have 162,000 square 
feet of the most modern equipment for mak- 
ing dies and for die casting aluminum and 
zinc. Mt. Vernon service comprises completely 
coordinated designing, die-making, casting, 
and machining, all under one roof. 

It will pay you to bring your production 
specifications to us. We may show you, as we 
did Ohaus, the way to important cost reduc- 
tions and improved products. 


Ee Done 





MT. VERNON 
DIE CASTING CORP. 


STAMFORD, CONNECTICUT 


*Manufactured by Ohaus Scale Corporation, Union, N. I 4 
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e « IT’S AMPLEX 


. 


yeh 


GASOLINE ONLY + 


= 


Pour Water and Gasoline in this Tank— 
and the Car Will Run! 


The OILITE® permanent metal filter makes 
this gas tank different from that of most cars. In- 
stalled as standard equipment in all Chrysler- 
built cars since World War II, it not only pre- 
vents water from entering the fuel line but keeps 
out all foreign particles. 


Army Ordnance tests demonstrated its effective- 
ness. Experimental installations were made in a 
number of Army trucks using—(1) standard tube 
fuel intake (with filter at carburetor end of fuel 
line) (2) floating filter (3) OILITE filter. 


Two pints of ice crystals were put in the trucks’ 
fuel tanks. Those with the standard tube failed 
to operate after 10 seconds. Trucks with floating 
filters stopped after 14 minutes, while those 


CHRYSLER AMPLEX PRODUCTS 


OILITE Bearings 


Permanent Metal Filters Friction Units 


«2 


Finished Machine Parts 


equipped with OILITE filters continued operating 
indefinitely without interruption, providing a 
steady flow of clean gasoline. 

OILITE fuel filters are good for the life of the car. 
The filter allows ample flow even with 98°% of the 
pores blocked. Tin plating prevents excessive gum 
deposits while the sloshing action in the tank 
keeps the surface clean. 


OILITE permanent metal filters can help you in 
many ways. They are unusually successful for 
depth filtering, diffusing, metering, separating 
and flame arresting. 

The engineering facilities of Amplex and Chrysler, 
unmatched in the powder metal industry, are ready 
to assist you. Call or write today for information. 


T'S NEW! IT'S FREE/ 


First complete information 
on powder metal bearings, 
finished machine parts, fil- 
ters and special parts 48 
pas. Write for OILITE 
Engineering Manual E-55. 


porire) Only Chrysler makes OILITE 


CHRYSLER CORPORATION - AMPLEX DIVISION 
Dept. F-8 Detroit 31, Michigan « Overseas Distribution—Chrysler Export 
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C-D-F SPIRAL TUBING offers many advantages to the 
cost-conscious design engineer and purchasing 
agent. It is low-cost, moisture-resistant, high- 
strength, and easy to fabricate. 


WN 


It has sufficiently N 
low dielectric loss properties and good dielectric 
strength fur many applications. 





A VERY HARD TUBE is supplied in C-D-F Grade 6A. The parts 
shown have maximum mechanical strength, lowest water 
absorption rate under immersion conditions and most stable 
dielectric loss properties. Fine for bushings and cores. 


+p eeewee 


-~ 


py Lbs aes 


NEW CONSTANT TORQUE TUBING, for permeability tuning with 
iron cores, features exact internal threading with three point 
suspension of the core to prevent binding... no external 
embossing to lower dielectric strength. Write for samples. 





CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC 


4)’ 


New C-D-F 
Plastic Spiral Tubing 
reduces unit costs, 
improves products 


Using C-D-F’s new Spiral Tubing is a way of saving money 
in buying electronic insulation ... without lowering the 
electrical and mechanical characteristics of the part required. 
This special tubing is a high-strength plastic made from 
ag or vulcanized fibre that is spirally wound. It is avail- 
e in two basic forms in various grades: (1) as plain 
untreated ‘tubing. (2) as impregnated tubing containing 
various types of thermosetting insulating varnishes. 
BUY ONLY THE PROPERTIES YOU NEED 
Spiral Tubing can be used to replace rolled or molded 
laminated phenolic tubing in many cases. As the degree of 
moisture resistance and mechanical! strength is established 
during the manufacturing process, you specify... and 
ay .- only those properties required for the application. 
F also offers complete designing, machining and 
assembly. You can get finished components, or random 
length tubing, with fast deliveries. Write for Technical 
Folder ST-53 and samples, after checking our catalog in 
Sweet’s Design File. Call the C-D-F sales engineer listed 
there—he can save you time and money immediately with 
C-D-F Spiral Tubing! 


yril-Diamond Fibre 


NEWARK 40, DELAWARE 


THIN- WALL SPIRAL TUBING has good concentricity and is tough. 
Note thin wall construction, cleanness of machining, variety 
of shapes. C-D-F Spiral Tubing is easily machined, formed, 
punched. Made in many grades for special applications. 


HARD OR SOFT, square or rectangular coil-form tubing is made 
for solenoid and transformer applications. Sides are straight 
with minimum gap in paper winding. Supplied in soft, var- 
nished kraft, or hard, rigid tubing. 
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specifies stainless steel 


McLouth 


STAINLESS 


Steel 


for automobiles 


The beautiful bright molding and trim that style 

your car are made of non-corrosive, easy to clean 
Stainless Steel. Designers of automobiles and hundreds 
of other products specify Stainless Steel 


for its many valuable properties 


For the product you make today and the 


product you plan for tomorrow specify McLouth 


high quality sheet and strip Stainless Steel 


McLouty Stee. Corporation 


Detroit, Michigan 


MANUFACTURERS OF STAINLESS AND CARBON STEELS 

















Eight operations cut to four 


The old way: 


\ 


The stud shown here was used by a tank 
manufacturer to blind feed into a tubing hole 
during assembly. Multiple diameters were re- 
quired to hold the stud tight after insertion. 
To achieve this rather intricate shape, eight 
operations were originally required ... until 
National was asked to study the problem. 






iki? 


Bo ye 


OLD WAY 


Bar stock bent in U- 
shape was machined 
to specifications in 


lodWieweé ee ee 


eight operations, with 
considerable waste 
of metal. 


t 
t 
t 
64 
f 
Li, 


Can we help you realize the same type of economy 
on your special fastener needs? Our “Special Prod- 
ucts” representative will be glad to study your 
specifications. Write for free copy of National’s 


“Special” fastener booklet. 


Representatives in: 


Chicago, Cincinnati, Detroit, New York, Philadelphia, Kansas 
City, Milwaukee, Rochester, Denver, St. Louis, 


San Francisco and Seattle. 


The National way: 


Our “Special Products Service” showed this 
manufacturer how the stud could be produced 
to specifications in only four operations by cold- 
heading. Because National had the wide range 
of cold-heading equipment and specialized 
know-how needed to do the job, production 
costs were cut 50%...and substantial ma- 
terial savings resulted because cold-heading 
leaves a minimum of scrap. 


THE 
NATIONAL WAY 


’ 


Head was upset into 
shape needed with 
multiple diameters. 
Only four operations 
needed to complete 
stud by cold-heading 
and roll threading. 








THE NATIONAL SCREW & MFG. COMPANY 


Cieveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 


44 





lt 


2 


. 4% 


a 
= 
= 





pu 
. 7 » 2 
aliona [ 
Fasteners P 
Ppaceeers da ma 
Lo 7 





Hodell Chains 


Chester Hoists 
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A SIMPLE CONCEPT IN 
LUBRICATION. 


that protects any machine... any bearing surface / 


This Oil-Mist 
lubricator atomizes 
oil into minute 
particles which ore 
carried in the air 
stream through 
: tubing to bearings. 
here's Compressed air 
how it enters through the 
air regulator (1) and 
air gauge (2). As 
the air passes the 
venturi (3) it draws oil from the reservoir (4). Oil flow 
is set by knob (5). The oil-cir mixture is thrust against | 
baffle (6), and only the tiniest, lighter-than-air particles r 
are blown through the outlet (7) and through the deliv- 
ery line to bearings. 


works! 


Three types of bearing fittings 


OOH hy entee tity 


| 





Complete range of models and multiple unit models — 
Capacities 12 ox. to one gallon to fit any application! 


Alemite Oil-Mist offers these lubrication advantages : 
Automatic lubrication * Continuous lubrication FREE ...w7/fe today / 


Ghaiastes quecmeers ° Creeter eutety » Gite ot eamnyten up to T51 Use coupon below for your free copy of the Oil-Mist 
Extends bearing life + Stops oil drippage + Saves man-power catales ond date book! 
Sena Sl Se Se Alemite, Dept. T-85, 1850 Diversey Parkway, Chicago 14, Illinois 
Name .. 
Company 
Address 


LUBRICATION 


ae 
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need quick service 


on TIMERS 
for automatic 
control ? 








The more automatic control problems we get, the better we like 
it. For while it's true each automatic control job is a bit different from the 





rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time. 


If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a’ new combination that's the one for you. 
That's the way we grow — and we like it. 


We manufacture a complete line of timers in these 4 broad classifications: 


TIME DELAY TIMERS «+ INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic units, we can assure 
you of rapid deliveries — of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 
almost with the speed of automatic control itself. 





Running Time Meters 


INDUSTRIAL TIMER CORPORATION 


I3?t OGBOEN STREET NEWARK 4, N. J 
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nat ie ee 
clip this advertisement 


— 


> 


—give it to the man 
in charge of wire handling 


at your plant 








Steel wire is one of the trickiest of 
all materials to handle and store 
In fact, this has been a constant 
problem in our own plants for 
more than half a century. 

So pass this offer along to the 
man in your plant responsible for 
the care and handling of wire: 
American Steel’ & Wire will be 
glad to visit your plant and rec 
ommend procedures that will save 
time and money, and lower the 
blood pressure of the people who 
have this very tough assignment. 

We will also be glad to bring 
you up to date on the latest indus- 
try standards, so you can be sure 
you are ordering wire in the most 
economical manner. 

Just call your AS&W repre- 
sentative. Tell him you saw this 
advertisement and want the prom- 
ised help. 








See “THE UNITED STATES STEEL HOUR" 
Televised alternate weeks — Consult 
your newspaper for time and station 


AMERICAN MANUFACTURERS WIRE 


U 4s sy AMERI CAN AMERFINE—High quality fine wirs. 


AMERSPRING—music steel spring wire. 


MANU FACTURERS AMERLOY—alloy heading wire. 
WI ia t AMERTEMP—heavy-duty oil-tempered wire. 


AMERHEAD — uniform heading wire. 


AMERSTITCH—extra-fough metal stitching wire. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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=) STRONGER 
meee = CONSTRUCTION 


SWIFTER 
PRODUCTION 


NEATER 
INSTALLATION 


with Phillips Cross-Recessed-Head Screws 


SURFACE MARRING DANGER ELIMINATED on cer 

/ ; tain types of push button stations manufactured 

: a. by The Clark Controller Company, Cleveland, 

RUGGED PERFORMANCE STANDARDS are met by use of 39 Phillips Screws Ohio, a major manufacturer of one-of-a-kind 

on one electronic assembly at the Gray Manufacturin ompany, electrical controls. ‘““We selected Phillips Screws 

Hartford, Conn., makers of Audograph Soundwriter. Gray's Chief because of their neat appearance and because 

Estimating Engineer says, “Improved efficiency and speed of produc- they permit easy assembly with driver slippage 

tion make the selection of Phillips Screws almost automatic. We get up reduced to a minimum,” says Engineering 
to 20% increased production.”’ Standards Manager. 





- +h 


qhClUR, 
>» ss: 


THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
MM marks the spot 


the mark of extra quality 





Allmetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 
Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw 
TIME AND LABOR SAVING ADVANTAGE ... Company « The Eagle Lock Company « Elco Tool and Screw Corporation + Great Lakes 


in addition to extra-secure bonding .. . ion e e j 

makes SEMS type Phillips Screws’ with Screw Corporation « The H. M. Harper Co. + The Lamson & Sessions Company 
attached lock washers, very popular in National Lock Company + The National Screw & Manufacturing Co. « Parker-Kalon 
Otis Elevator Company’s production of ; ; ‘ : , 

these current-carrying contacts. Says Otis’ Div. General American Transportation Corporation « Pheoll Manufacturing Company 
Consulting Engineer, ‘Phillips Screws ; 

mean greatly increased production, de- Rockford Screw Products Company + Scovill Manufacturing Company + Shakeproof 


creased assembly time, a neater installa- Division Illinois Tool Works « The Southington Hardware Manufacturing Company 
tion, tighter, more positive contact, and 


surer driver bit centering.” Sterling Bolt Company + Universal Screw Company + Wales-Beech Corporation 





How Hy-Loads can help you 


LICK LATERAL 
SHAFT EXPANSION! 


——-HV POTENUSE, the 
sage of the slide rule, 
invites you to visit— 


Booth 519, PRODUCTION 
ENGINEERING SHOW 


Navy Pier, Chicago 
September 6-16, 1955 


HY SAYS: 


YOUR Ever stumped by a spot where the shaft heats up 
and expands laterally—say in an electric motor? You 
COMPLETE LINE know what happens with laterally locked 
bearings—you get cramping, misalignment, 
OF trouble with a capital T! 


CYLINDRICAL But a HYATT Cylindrical Roller Bearing solves 

all those problems so simply! It allows the shaft to 
ROLLER float horizontally—‘‘free lateral,’’ we call it— 

and automatically compensates for expansion 
BEARINGS without changing the bearing centers. If you haven't 

a HYATT catalog handy, better send for yours 

right now. It’ll show you exactly which bearing 

to use where, and help you find the right 

answers to a lot of pesky bearing problems. 

Remember, you can’t go awry when you specify— 


HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION + HARRISON, NEW JERSEY 
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UNBRAKO AT WORK 





UNBRAKO SOCKET HEAD CAP SCREWS provide additional safety and 
increased efficiency on industrial lift trucks. Sixteen of them are used to fasten 
the side thrust fork carriage rollers which reduce the stresses caused by off- 
center loading. These standard UNBRAKOs have heads forged for strength, and 
sockets of uniform depth and size for strength and maximum torque in wrench- 
ing. Fillets and threads are formed to provide continuous grain flow through- 
out the screw. For the UNBRAKO story, see your authorized industrial dis- 
tributor. Or write STANDARD PresseD STEEL Co., Jenkintown 28, Pa. 





—-Ah 
UNBRAKO SOCKET SCREW DIVISION JENKINTOWN, PENNSYLVANIA 
ee 
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HYDROM 





injection molding 


with K R [ 


Injection molded of KRALASTIC, the Hydromix Automatic 
Gardener* measures precisely the exact ratio, 1 to 100, of 
gardening chemicals to water...no matter how much or how 
little water flows from the faucet...mo matter what type of 
sprinkler or hose used. The accuracy of the orifices and of the 
molded threads eliminates all machining and finishing opera- 
tions. It is molded in two units that need only be assembled 
and solvent welded. 

KRALASTIC is an unusual rubber-resin blend with a unique 
combination of hardness and roughness, high dimensional 
stability and reliable performance. 


al tolerances 


TIC 


KRALASTIC is used because it’s... 
© extremely tough 
moldable to exact dimensions 
resistant to most chemicals 
non-warping, dimensionally stable 
always pleasant to the touch 
Why not consider the many opportunities for improved 
product performance KRALASTIC® offers you? For technical 


bulletin, please write to us on your company letterhead. Why 
not do it TODAY? 


*Molded by Boonton Molding Co., Boonton, N. J., for -Pfeil Company of Springfield, 
N. J, This unique item mixes exactly the right amount of gardening chemicals with water. 


iS Naugatuck Chemical 


MAUBATUCH 


yy, Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Gastonia, N.C. « Chicago « Los Angeles « Memphis « New York « Philadelphia « IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber + Plastics « Agricultural Chemicals « Reclaimed Rubber + Latices + Cable Address: Rubexport, N. Y. 
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AUTOMATION 
at its Best 








Cross Transfer-Matic performs 555 machining 
and 133 inspection operations on 100 V-8 


cylinder blocks per hour with one operator. 
Shown here are three of five sections that 
operate automatically . . . individually or in 
* rt } i 





any combination. 


This mammoth Cross Transfer-Matic uses Vickers 
Hydraulics exclusively to move cylinder blocks through 
688 machining operations and inspections . . . for tool 
traverse and feed . .. to turn the blocks as needed... 
to clamp and unclamp, etc. 

In addition to the advantages inherent in hydraulic 
control, Vickers Hydraulics gives you the benefits of 
a nation-wide and full-time field engineering and service 
organization to assure correct upplication and operation 
with least maintenance. Highly efficient Vickers Pumps 
reduce power costs. 

The Vickers Application Engineer near you will be 
glad to show you the benefits you can obtain by using 
Vickers Hydraulics. Write for a copy of Bulletin 5002-A. 


One of 60 Vickers Hydraulic Power Units used on this Cross 
v i Cc K E R s Inco rpora te d Transfer-Matic. Some are standard units while others are 


DIVISION OF SPERRY RAND CORPORATION custom-built by Vickers. Each is a complete “package” for 

1454 OAKMAN BLVD. ¢ DETROIT 32, MICH. an individual hydraulic circuit; it includes the necessary 

ai Pt: ananta (BE ag Ae pumps, valves, oil reservoir, electric motor and controls, as 

Applic Engineering ob e Vee 4 well as all hydraulic accessories (oil filter, air cleaner, oil 

on teoedeas MINNEAPOLIS » NEW YORK AREA met ie ainsi, level gauge, etc.). The result is design simplification and 
PHIA AREA (Media) + PITTSBURGH AREA (Mi. Lebanon) + ROCHESTER » ROCK- savings in installation and maintenance costs. 


FORD + SAN FRANCISCO AREA (Berkeley) « SEATTLE « ST. LOUIS « TULSA 
WASHINGTON « WORCESTER 7054 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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FAT MOVES 


WE CAN STOP 12 





Mechanical Parking 

Brake Hook-up 

A separate parking brake is 
no longer necessary with 
FSH. If specified, the FSH 
Brake can be furnished with 
a mechanical parking brake 
linkage that functions 
independently of the & 
hydraulic system. wi 


&y 


One application of the 

foot pedal sets the auto- 
matic adjustment. No further 
adjustment of the brake is 
required during the full life 
of the brake lining. 


Positive 
Automatic 
Adjustment 


—— ens eG Oe 


Long Life Lining 
Brake lining is bonded to the 
shoe to give maximum lining 
erea with no lining 
waste. 


al | 
A. =. Positive Contact 
Drum Seal 
For applications 
where oa sealed broke 
is required, the FSH is de- 
signed to incorporate a seal 
between the brake backing 
plate and brake drum. 
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...for every industrial 
or automotive application where 
braking is required! 


The FSH Brake presents some remarkable new ad- 
vantages to manufacturers who need a better, longer 
lasting Hydraulic Brake. The features of the FSH 
were developed after years of field work and labora- 
tory study. These advantages can be a road to new 
economy and better control for your equipment. 


FSH Brake shoes operate with a floating action. 
This eliminates the danger of liner loads concen- 
trating at one point . . . permits the shoe to follow 
the drum. The result of this even load distribution 
is a highly dependable, controllable brake—in 
either direction of travel. This is especially impor- 
tant when stacking heavy loads at high levels and 
maneuvering at close quarters. 


For Additional Information . . . contact the Timken 
Brake Division. Complete details on the FSH 
Brake are available. And, a staff of experienced 
engineers can assist you with any brake problem 
you encounter. 


TIMKEN 
BKAKES 


ROCKWELL SPRING AND AXLE COMPANY 


pa Accopced Ni) [Y Seanctard™ 


AY I 
TRACE MARR + 





Wean Applications 


Spaulding Vulcanized Fibre and Thermosetting Plastics are manu- 
factured in grades that are extremely hard, dense and resilient. Parts 
made from these materials withstand terrific shock loads and impacts, 


last longer in tough wear applications 


Because these materials also exhibit such other properties as smooth- 
ness, light weight, electrical insulation, dimensional stability, and 
moisture and chemical resistance in varying combinations with the 


wear property, they find innumerable uses throughout industry 


Consult your nearest Spaulding Branch Office for full information 
) I ; 


SPAULDING FIBRE COMPANY, INC. 
TONAWANDA, NEW YORK 


S$ $ 


4 & 
© 


—------------+ 


WE MAKE 
AND FABRICATE 


VULCANIZED FIBRE: In sheets, rods, tubes and fab 
ricated parts. 


SPAULDING BRANCH SALES OFFICES 


BALTIMORE 18, MD. 
BOSTON 16, MASS. 
BRIDGEPORT 5, CONN. 
CHICAGO 25, ILL. 
CHICAGO 38, ILL. 
CLEVELAND 14, OHIO 
CLEVELAND 16, OHIO 
(Rocky River) 
DAYTON 2, OHIO 
DETROIT 1, MICH. 
FORT WAYNE 6, IND. 
LANSING 10, MICH. 
LONG ISLAND, N. Y. 
(Woodhaven 21) 


MILWAUKEE 8, WIS. 
NEW YORK 55, N. Y. 
NEWARK, N. J. 
(Westfield, N. J.) 
PHILADELPHIA, PA. 
(Camden 1, N. J.) 
ST. LOUIS 5, MO. 
TONAWANDA, N. Y. 
LOS ANGELES 15, CALIF. 
Cc. D. LaMoree 
BERKELEY 10, CALIF. 
Cc. D laMoree 
TORONTO 18, ONT. 
A. A. Andersen & Co. 





ARMITE: Thin Insulation (Fish Paper) in sheets, rolls, 


coils and fabricated parts 

SPAULDITE: (Laminated Phenolic Plastic) in sheets, 
rods, tubes and fabricated parts 

SPAULDO: Motor Insulation in sheets, rolls, coils 
slot cells and other fabricated parts. 

SPAULDING FIBRE BOARD: In sheets and fabricated 
parts. 

SPAULDING T BOARD: A superior Transformer 
Board, in sheets and fabricated parts. 

MATERIALS HANDLING EQUIPMENT: Factory trucks, 
Boxes, Barrels, Trays, etc. 

SPAULDING FABRICATING FACILITIES: Spaulding’: 
fabricating facilities for these products are unsur- 
passed the world over. You can save time and 
money by letting us do your fabrication. We'll be 
glad to quote on specific jobs without obligation. 


kis Wa SUAS ie a snd as al 
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Pittsburgh Gear switched to SSW forged blanks... 
saved 90 minutes machining time, extended cutter life 20% 


Switching to SSW forged steel gear blanks in manufactur- 
ing mine locomotive drive gears has given Pittsburgh Gear 
Company, Neville Island, Pa... . 

* savings of 50 minutes in machining time. 

* better performance through extended service life 

(cutter life increased 20%). 

® reduced cutter costs. 

© over-all lower initial cost. 
These benefits are a result of the more uniform internal 
structure and close dimensional tolerances of Standard 
Steel blanks. Machining is done on a single setup, at a 
maximum speed because there’s no danger of hard spots 
and sand porosity as with castings. 

Pittsburgh Gear knows their product must take extra- 
rugged wear in mining operation. In service the continuous 


Standard Steel Works Division 
BALDWIN = LIMA-HAMILTON 


B Address 
Oy by 
rr City 


starting and stopping of mine locomotives subjects drive 
gears to severe shock and impact 
uniform structure of these SSW 
longer-lasting, failure-proof life of these gears. 

Like Pittsburgh Gear, you can improve your product 
and cut your costs with SSW forgings. Write today for 
the new Standard Steel folder on forged weldless rings 
and flanges. Use the coupon now. 


The denser core and 
blanks contribute to 


Dept. 8535, Standard Steel Works Division 
Baldwin-Lima-Hamilton Corporation, Burnham, Pa. 


Please send me new Standard Stee! Works folder containing 
information on Forged Weldless Rings & Flanges 


Company 








this die casting was 













45 years in the making... 


@ We Began “Setting Up” for This Job in 1910—and That was None Too Soonl 


Siow work? Not exactly ... it required only days to produce the 
casting itself. But it took 45 years of experience to gain the 
“know-how” needed to do the job. Why not put that experience 
to work for you? Whatever type of die castings you need—small 
or large, simple or intricate—count on Stewart to meet your most 
rigid specifications ...on time. 


SERVICES AVAILABLE 
Designing « Engineering * Die Making 


Metallurgical Control « Most Modern Die Casting Equipment ¢ Complete 
Machining, Polishing and Assembly Facilities. 
45 years of helping industry to “Make It Better” 


2 STEWART 
eA 
[Z LJLCW a DIE CASTING . «+ @ division of 
Z. Nal 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE © BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 








3B. F. Goodrich RIVNUTS replace 
4 nuts—cut assembly costs 50% 


B. F. GOODRICH RIVNUTS provide a 
firm, accurate nut plate in one, quick 
operation. Nuts, welding, tapping and 
clinching are eliminated. 

In the street light application illus- 
trated, it used to take two men to fasten 
the arm bracket to the pole with nuts 
and bolts. Then Pfaff & Kendall, world’s 
largest supplier of tubular aluminum 


poles, redesigned the unit to use Rivnuts 
Now one man does the job in the same 
amount of time. 

At the factory, (top left) a worker 
installs the Rivnuts in the aluminum 
pole in seconds. In the field, the assembler 
slips the slotted part of the arm bracket 
over a bolt screwed halfway into the 
lower Rivnut. Resting the arm on this 





if you have fastening jobs like these, 
get B. F. Goodrich RIVNUTS 

















bolt, he screws the top two in place; 
tightens all of them (middle photo- 
graph). Tests show that the pole or arm 
bracket will fail before the Rivnuts 
If you're looking for a fastener that 
can help you cut costs, get more infor 
mation on Rivnuts or engineering help 
by writing: The B. F. Goodrich Com 
pany, Dept. PE-85, Akron, Ohio. 


SEND NOW FOR 








ELIMINATES BRAZING! Rivnuts 
with closed end (B) are installed 
in one-tenth the time it took to 
braze nut plates on oil reservoir 
tanks. Leaking, warping and 
thread cleaning are eliminated 
(A). Spacer head (C) positions tank. 








%" PLYWOOD 





FASTENS PLYWOOD TO STEEL! 
Easier to install than wood or 
self-tapping screws, Rivnuts fasten 
plywood walls to tubular steel 
sections in trailers. No wood 


filler needed. 








ELIMINATES REINFORCING PLATE! 
In assembly of vaporizers, Riv- 
nuts do away with reinforcing 
plate, don’t turn under torque, 
hold flange securely without 
bending. Result: less assembly 
time, fewer parts, better product 





‘ 
LLL LL LLL 





GIVES 6 CLEAN THREADS IN WOOD! 
Special Rivnut for solid fastening 
in wood eliminates wood screws, 
provides 6 metal threads for at 
tachment bolt. Bulge formed by 
upsetting holds Rivnut fast 
Splined shaft keeps it from turning. 
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FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with mo- 
tion how you can use 
Rivnuts to fasten TO 
and fasten WITH. Ex 
plains construction, 
simplicity of installa 
tion. Get your free 
copy today by writing 
to: The B. F. Goodrich 
Company, Department 
PE-85, Akron, Ohio. 


B.E Goodrich 


RIVNUT 


The only one-piece 
blind rivet with threads 














Alcoa announces 
news of tremendous importance 
to every user of 


ALUMINUM 
SCREW 
MACHINE 
PRODUCTS 


This free folder describes in detail the advantages 








Alcoa opens a 
great new plant 


to make aluminum 









screw machine products 







Dy (ne | ammeter plant om a biwe emt com! 






Aboe @ m the ere ma tune products buses we 
big wey. That thie tick new plant nestiod in the rich farm 
country of Lancaster Pa may be the wortd » largest shuminum 
eres machine produ:ts shop = important enough But more 
important @ that it w manned by men who can make avew 








ma hines do tre ts and whe know aluminum as intimately as 
UNe palms of thew hande 

From the demgners who cen tate 6 pert ape thet in ame 
other metal and whittle ite cost umng aluminum to the atup 
men who can shave avonds off a machines 








cycle, the new 








ing to piace bumnem in aeveral different dire tana Alona s 
nt we haven of somplete rempmnmtility under s angle ran! 
rinteons sey tmat and deliveree are (aster 













of buying aluminum screw machine products 
from Alcoa’s new Lancaster, Pa., plant. Fully 
> illustrated, it covers the whole range of 
. Alcoa’s primary and secondary operations. 
For a look inside the most modern screw 
machine plant in existence today, 


fill out the coupon below. 







Your Guide to Aluminum Value 





1992-H Alcoa Building 
Pittsburgh 19, Pa. 


ALUMINUM COMPANY OF AMERICA \ 








Please send me copies of your new folder describing your screw machine products plant. 

















Company 












Address City Zone State 




















We manufacture 
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YVARITROL 
automatic 
variable speed 


SAVES MANPOWER 
IMPROVES PRODUCT 
INCREASES OUTPUT 





Now, by controlling speed with the Varitrol 
as a component of the U. S. Varidrive motor, 
speeds can be automatically changed in 
response to a signal without human attention 
for precision-control operations. At right is 
shown just one of the many ways in which 
Varitrol automatic control of U. S. Varidrive 
motors can be used for automatic production 
control. An educational booklet, edited by 
variable speed engineers, illustrates with 
applications this method of greater production 
of more goods and services at lower cost and 
astounding man-hour savings. Write today for 
your complimentary copy. 

















A Varidrive-operated pump runs at high speed with 
clean filter to obtain maximum flow. As filter clogs, 
pressure pick-up signals Varidrive which gradually 
slows down to limit filter back-pressure. When filter 
is clean, speed automatically increases. 


U.S. VARIDRIVE 
WT'YALRITROL 


© Send for informative full-color booklet on Automatic Speed Control! 














- 
; Uv. S. ELECTRICAL MOTORS INC. 
P. 0. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


Send Varitrol Automation Booklet No. 1882 
Send U. S. Varidrive Booklet No. 1797 


Name 
morors Company 


Address 


Zone State 
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(Advertisement) 





Carboloy Trends and Developments 


e How Hevimet dampens gun-sight vibration 
® How carbides cut costs in automated plant 
e Advantages of precast magnet assemblies 


Hevimet provides most 
weight in least space 


In military planes, vibration from 
engines, armament, and anti-air- 
craft fire causes severe visual distor- 
tion on gun-sight scanning units. 


Balanced metal counterweights 
can effectively dampen vibration of 
these small, delicate components — 
but most metals are too bulky for 
use as aircraft vibration dampeners. 
Eastman Kodak has found an answer 
in Carboloy® Hevimet — a tungsten- 
nickel -copper alloy almost 50% 
heavier than lead. With it, they 
licked backlash and gear chatter, 
greatly reduced vibration. 


Hevimet’s density is about 17 
grams/cc ... so it requires far less 
bulk. It is easily machinable .. . so 


it can be held to required tolerances. 
It is dimensionally stable . .. so it 
maintains concentricity and balance. 





MECHANICAL AND PHYSICAL 


PROPERTIES: 
Tensile Strength (p.s.i.) 95,000 Min. 
Hardness (Rockwell “C’’) 20—30 
Modulus of Elasticity (p.s.i.) 50 x 10-6 
Modulus of Rupture (p.s.i.) ...200,000 

Yield Strength (0.2% offset) 
(p.s.i.) itm aoe 
Elongation (% in 2 inches) 2% Min. 


Proportional Elastic Limit (p.s.i.)..27,000 


Magnetic Permeability nonmagnetic 











These properties make Hevimet 
ideal for counterbalances, high ro- 
tating inertia applications, radio- 
active screening jobs — wherever you 
need most weight in least space. 


Write today, for more details and 
design assistance. 


Carbides’ abrasion resistance 
boosts pottery production rate 


Pottery clay is a most deceptive 
material. It looks soft and it feels 
soft — yet one of its principal con- 
stituents is hydrated aluminum oxide 
which, in its anhydrous form, is the 
abrasive used on many grinding 
wheels. 


On the automated production lines 
at Scio Pottery Co., the clay’s abra- 
sive oxides and silicates gouged out 
and wore down steel shaping tools 





80 


as if they were wood. They required 
regrinding every 8 hours. When Scio 
switched to Carboloy cemented car- 
bide shaping tools, life per grind 
increased to between 3 and 8 weeks. 
Savings were even more impressive. 
Steel tools had to be scrapped every 
3 months; Carboloy carbide tools 
are still in use after 4 years. 


It’s not often that a designer needs 
to worry about abrasives like alumi- 
num oxide in his machines. But he 
is usually concerned with wear in 
one form or another, and carbides’ 
contribution at Scio can be directly 
equated with time, money, and labor 
savings on almost any application 
where wear is a critical factor. 


Because carbides are so hard — 
about 85-93 Rockwell “A,” com- 
pared to 70 Rockwell “A” for SAE 
1095 heat-treated carbon steel—they 
far outwear conventional materials. 
They reduce part replacement and 
maintenance costs, prevent prema- 
ture machine and part obsolescence. 
They can virtually eliminate down- 
time, permitting increased produc- 
tion and production rates — with 
finer finishes and less scrap. 


In addition, Carboloy cemented 
carbides have other physical prop- 
erties which make them ideal wear- 
proofing materials: corrosion, ero- 
sion, friction and impact resistance; 
great compressive and tensile 
strengths; high moduli of elasticity. 
For information on physical prop- 
erties and methods of application to 
aid you in designing carbide parts, 
write today, describing the job you 
have in mind. 


New die-casting machine 
makes alclad assemblies 


There is nothing extraordinary about 
the relay drag magnet assembly 
shown in the next column. 


An aluminum disc revolves in the 
air gap between the “C”-shaped 
magnet and the steel return path. 
The induced eddy currents estab- 











lished by the disc moving through 
the air gap flux, cause a counter 
torque, or drag, on the disc. It’s a 
principle commonly used on many 
meters and instruments. 


What is unusual, though, is that 
the entire unit—from magnet to 
aluminum sheath—was assembled 
for the manufacturer by Carboloy. 


Making magnetic subassemblies 
is a relatively new Carboloy service 
... but one that promises big divi- 
dends to many manufacturers. 


Primarily, it means that responsi- 
bility for the entire unit is centered 
on a single source — permitting com- 
plete control over all variables af- 
fecting air gap flux. The complete 
magnetic circuit can be supplied 
premagnetized and pretested. And 
a time-consuming assembly job is 
eliminated for the manufacturer, 
freeing men and equipment for more 
important work. 


Behind this new service is the 
new 400-ton die-casting machine. It 
casts aluminum sheaths to almost 
any configuration . . . yet holds tol- 
erances to thousandths. 


Naturally, this method is limited 
to certain types of jobs, but where 
it is applicable, the advantages can 
be spectacular. To get the whole 
story, write today, outlining your 
problem. 


And for other applications, check 
into the design advantages of other 
Carboloy Created-Metals: chrome 
carbides for combating wear; Ther- 
mistors for the detection, measure- 
ment, and control of minute temper- 
ature changes; and vacuum-melted 
metals. 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11127 E. 8 Mile Street, Detroit 32, Michigan 


CARBOLOY 





CREATED-METALS FOR 


INDUSTRIAL PROGRESS 
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The , sanufacture of circulgt weldments — rings Production Facilities Catalog 
and bands — has been aft American Welding 

specialty for 37 years. Here you will find the 

men, the know-how And the equipment to Find out what American 

form, weld and macfine circular components Welding con éo for you. 


Send for FREE Catalog 


for a wide variety gf end products. Big ones r 
today. 


(96 inches) or small ones (6 inches), of ferrous 
or non-ferrous metals including Titanium* or 
Aluminum, in production runs of hundreds, 
thousands, or ten thousands. 


If your problem is “round and metallic” con- 


sult our Industrial Products Division. Write or y4% Ys | a R | oF + N 


call today — we will be glad to work with you. 


“First successful Production Welding of Titanium Alloy was W = LDI N G 


occomplished by American Welding in 1949. 


THE AMERICAN WELDING AND MANUFACTURING CO. + 140 DIETZ RD. * WARREN, OHIO 


Product Engineering — August, 1955 81 





oe MaKe. 


After heating, all Westinghouse Gear Blanks receive 
this quenching in an exclusive BPT solution. Gears 
so processed have a tapered hardness from surface to 
core—absorb the shocks of everyday service. 





| adie call ~ 








: . aa : _— 
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The hobbing process, long recognized as one of the most 
accurate of gear-cutting methods, is used on gears for 
all Westinghouse Speed Reducers. It assures true gear 
mesiiing and quiet operation of the finished speed 
reducers. 


Product Engineering August, 1955 











Do your speed reducers have the added value 
this precise manufacturing assures? 


Are you getting toughness, stamina, long life? These are 
qualities of Westinghouse Speed Reducers which 
stem from the step-by-step precision that goes into 
their making. 

Westinghouse Gear Blanks, for instance, are made from 
high-quality steel that’s thoroughly checked for con- 
formity to specifications. Gears are hob cut which 
means precision cut. They're heat-treated by an ex- 
clusive Westinghouse BPT process that carefully 
tapers gear hardness from surface to core. It’s your 
assurance of gear teeth that will resist surface wear 
yet absorb the many shocks of service. 


Antifriction bearings on all Westinghouse Speed Re- 
ducers lessen friction loads—especially on starting. 
They maintain precise gear center distance. The result 
—permanent alignment and minimum friction loss. 


The rugged cast iron gear case is made in two sections 
for ready accessibility of all working parts. Thus 
servicing is greatly simplified. Ribbing, provided at 
points of greatest stress, gives extra strength and rigidity 
with proper alignment of parts maintained at all times. 


These features, together with many others that are 
designed, manufactured and tested to meet rigid 
Westinghouse standards, are the result of over sixty 
years’ experience in the design and manufacture of 
gearing. This adds up to speed reducers that give year- 
in, year-out, trouble-free performance. Investigate the 
full line of Westinghouse Gearing Equipment wherever 
speed reduction is required. Your local Westinghouse 
representative will be glad to furnish any information. 
Call on him at any time or write, Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
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you can BE SURE...1F 175 


Westinghouse Ww 


All machined parts are thoroughly inspected at each step 
of manufacture to assure the high degree of accuracy nec- 
essary for smooth operation. Hobs and other tools are 
also checked repeatedly to control uniformity of gears 
produced. 
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Before shipment, each complete speed reducer is given 
a running test under load. These tests enable Westing- 
house to determine in advance the performance of each 
unit under conditions approximating actual service. 





Keeping the planets in their orbits... 


with U.S. 


Tirmming Belts 








Planetarium constructed by Spitz Laboratories, Inc., Elkton, Md., for the city of 
Montevideo, Uruguay, showing the heavens as seen looking southward from Montevideo. 


The earth spins on its axis more than 10,756.265 times in the interval it takes 
Saturn to make one trip around the sun. Today there is a new planetarium so 
accurate that it shows the relative speeds of the sun, moon and the visible 
planets of the solar system moving in the same proportionate speed as they 
do in the real sky. 

To achieve such amazing precision, Spitz Laboratories, Inc., makers of most 
of today’s planetariums, uses United States Rubber Company’s PowerGrip 
Timing Belts. On each unit, 13 of these belts drive the mechanisms for 8 solar 
system bodies with pin-point, split-second accuracy. These belts have teeth 
which fit into the pulleys, permitting a completely controlled quiet movement 
with absolutely no slippage or creeping. At the lowest speeds of these belts it is 
almost impossible for the human eye to detect any movement. Spitz Labora- 
tories says it would be impossible to build so efficient a time and space machine 
without the U.S. PowerGrip Timing Belt. 


Any product or manufacturing process that requires the transmission of 
power can be improved with the revolutionary PowerGrip Timing Belt. 
Appliance manufacturers for instance, find that U.S. PowerGrip permits a 
more streamlined product, greater efficiency, and more sales. Get in touch 
with any of our 27 District Sales Offices or write to address below. 


See the U. S. PowerGrip “Timing” Belt in Booth 102 at the Production Engineering Show. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings + Tapes 
Molded and Extruded Rubber and Plastic Products * Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Close-up section of Spitz Planetarium showing 
some of the U.S. PowerGrip Timing Belts. 
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We're putting our “KNOWS” in your business , 


YOU can take Allen quality for granted 
... because we don’t! 


Long-time Allen customers get into 
the habit of taking Allen quality for 
granted. They can do that safely, too 
— because we never take quality for 
granted here at Allen. 

Quality control here begins with 
raw materials; theyre right, or we 
don’t use them. Tools and gauges are 
tested and certified before they're 
used. Allen chart control monitors 
every machine process, corrects 
jmmediately any variation from stand- 
ards, insures the uniform precision you 
can rightly expect from Allen. Plating 


and heat-treating processes are just as 
rigidly controlled. And at the time of 
packing, we check again for quality. 

Allen quality—No. 1 quality in 
Socket Screws —is built-in! You can 
depend on Allen Socket Screws, 
wherever you use them, to outperform 
and outlast all others. 

Allen engineers are always ready to 
help you with applications of Allen 
Socket Screws to your products. They 


have a wealth of experience in socket 


screw fastening—ask them to put 
their “knows” in your business. 





When ordering through your 
local Industrial Distributor, 
specify genuine 


Allen Socket Screws 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut 





BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 








/ BRASS 


Reporting new developments in copper-base alloys and metalworking methods. 
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Bridgeport Alloys and Technical Service Help 
Produce High-Quality Electrical Connectors 


Subject to bending during manufacture, Burndy 
selected Bridgeport Alloy 3089 to prevent frac 
ture at the elbow of this aircraft connector 


In any electrical system, complex or 
simple, good connectors are as vital as 
good conductors. Connectors must of- 
ten meet severe operating conditions 
and in some installations, must resist 
corrosion as well as provide strength 
to the wiring system. 


One of the leading manufacturers of 
connectors is Burndy Engineering Co. 
of Norwalk, Conn., producers of con- 
nectors for electrical systems ranging 
in size from 12-inch bus bar connectors 
to connectors for delicate and complex 
electronic equipment. More than a bil- 
lion Burndy connectors are now in use. 


In making sure connectors are the 
strongest links in every electrical sys- 
tem they serve, Burndy subjects con- 
nectors to rigorous testing. 


Burndy connectors undergo tough 
mechanical and chemical tests before 
being put into use. In many cases, they 
must exceed conductors in conductivity 
in addition to having maximum tensile 
strength. 


To insure top quality, Burndy com- 
pression connectors are made from 
Bridgeport Oxygen-Free Copper Alloy 
103. These are crimped at one end to 
take a conductor cable, and are often 
flattened and punched for a bolt hole 
at the other end. 


For connectors requiring greater 
mechanical strength, Burndy specifies 


BRIDGEPORT BRASS 


COMPANY @ BHRIDPGEPORT. CONNECTICUT 








Bridgeport Silicon Bronze 609. This 
high-strength alloy, as tough as mild 
steel, has exceptional resistance to cor- 
rosion and stress cracking. The re- 
markable cold-working properties of 
Bridgeport 609 make it an ideal choice 
for the many severe forming operations 
encountered during manufacture. 


For the small offset connector shown 
at left, Burndy turned to Bridgeport 
Alloy 3089 because this alloy can 
undergo bending without cracking or 
checking. Alloy 3089 also has good 
corrosion resistance, and is particu- 
larly adaptable to the manufacture of 
wire and cable connectors as well as 
hardware fittings. 


Product quality isn’t just a matter 
of materials, or of planning, design or 
specifications. Quality starts with co- 
operation between the manufacturer of 
finished products and the suppliers of 
raw materials. 


A typical Burndy “Hylug’’ connector made from 
Bridgeport Oxygen-Free Copper Alloy 103. 


That’s what happened in this case — 
Burndy and Bridgeport maintain close 
technical liasion to develop and esta- 
blish high quality standards for the 
finished product. When new require- 
ments materialize, new specifications 
are written—and met. There’s a mu- 
tual interest in, and responsibility for 
doing a thorough job. 


This close cooperation with manu- 
facturers is only one of the advantages 
of Bridgeport’s Technical Service. This 
service is available to you without 
cost. If you are looking for product 
quality, product improvement and 
ways of increasing your metal-working 
profits, call your nearest Bridgeport 
Sales Office and ask for Technical Serv- 
ice. They'll be glad to lend their assist- 
ance to your operations. 





Precision Diode Clips & Taper 
Pins Accurately Machined 
from Bridgeport Alloy 6 


Lerco Division of Lynn-Deatrick, 
Inc., of Burbank, Calif., is machining 
— automatically —three clips for crystal 
diodes and four taper pin terminals, all 
for use in electronic equipment. One 
clip is for front-panel mounting. A 
second is also for front-panel mount- 
ing, but contains a blind hole for dp 
solder. The third clip serves rear-of- 
panel connections. 

The four terminals are a double-end 
taper, front tapered and back tapered 
terminals and a front taper terminal 
with blind hole. 

These tiny parts, small but vital to 
electronic systems, must retain a firm 
grip on crystal diodes even after mul 
tiple insertions. The tapers must be 
held to close tolerances for consistently 
accurate fits. The parts themselves 
must be strong, precise and economi- 
cal to manufacture. 

Lerco uses Bridgeport No. 6 Alloy 
for these parts with excellent results. 
The uniform size of Bridgeport No. 6 
eliminates fit and tolerance problems. 
Its consistent high quality assures easy 
machining to exact dimensions. 

Although Lerco’s requirements for 
Bridgeport No. 6 are unique and ex- 
acting, No. 6 Rod can satisfy specifica- 
tions for more than 90% of the jobs 
requiring free-cutting brass rod. 

If you have a product that requires 
Bridgeport No. 6 Rod, or any other 
Bridgeport Alloy, consult your local 
Bridgeport office for information and 
help. They'll be glad to apply their 
metal-working knowledge and experi- 
ence to solving your specific problems. 
Wie ae 
Indianapolis, Ind., and Adrian, Mich 
Sales Offices in Principal Cities— 


Conveniently Located Warehouses 
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... the solution to your Lubrication 





problem is here... PUREBON 


SEAL RING 


(ACTUAL SIZE) 
For complete 


information about 
PUREBON. Write for 
Bulletin 52 


COMPRESSOR 
BLADE 
(2/3 SIZE) 


PURE CARBON CO., inc. 
448 HALL AVENUE 
ST. MARYS, PENNSYLVANIA 


ae 
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Carbon-graphite especially designed for mechanicol 
applications. 


Purebon is the designer's solution to many knotty 

problems involving sliding or rotating parts where lubri- 

cation is difficult and sometimes impossible. Purebon parts are 

molded or machined exactly to our customers’ specifications here 

in our own plant, under our close supervision and inspection. 

Because of the diversified characteristics of Purebon, applications 

are limited only by the designer's imagination. If you have a prob- 

lem involving insufficient lubrication at critical points of friction, 

our design engineering department will be happy to work with 
you toward its swift and successful solution. 


7 MOLDED TO SIZE—FOR 
MANY APPLICATIONS 
Tolerances of approximately 1'/:% 
of dimension required for molding 
most shapes. 


2 SELF-LUBRICATING—OR BY 
THE MATERIAL HANDLED 
Varies with grade of Purebon. 


READILY MACHINABLE 
Tolerances as close as .0005 can be 
maintained where required. 


CHEMICALLY INERT—NON-TOXIC 
Resistant to attack by chemicals of 
oli kinds, used in food handling 
and processing equipment. 


6 HIGH TEMPERATURE APPLICATION 
STRONG AND TOUGH Most Purebon grades will operate 
Transverse strength varies from efficiently in temperatures up to 
400 to 13,000 Ib./sq. in. according 700°F in air or much higher in 
to grade. nevtral or reducing atmosphere. 


Leeders for over 40 YEARS in PURE CARBON PRODUCTS 





Unitool*; .. a fast, easy, low-cost way 


to produce prototype bevel gears! 


Now you can produce small quantities 
of spiral bevel, Zerol® bevel and hypoid 
gears with a comparatively small capital 
outlay and without specially trained per- 
sonnel. 

You can reduce the time and expense 
it takes to change your angular drive from 
a drawing board idea to a working model, 
too, because the Unitool Method produces 
good quality gears directly from the 
initial calculations. 

The Unitool Method is based on a fun- 
damentally different theoretical approach 
to bevel gear generation. Only six different 
cutters are required to cut gears up to 14” 


pitch diameter—spiral bevel and Zerol 
bevel pairs of any ratio; hypoid pairs 3:1 
ratio and higher. Because these cutters 
have a wide overlap in range, cutter diam- 
eter is not critical. 

Calculations are short enough and easy 
enough for you to do in your own plant. 
Correct tooth thickness and position of 
contact are easily determined without re- 
quiring special operator training. 

The Unitool Method is designed espe- 
cially for the Gleason No. 106 and No. 116 
Hypoid Generators which feature in- 
creased universal cutter tilt. 


*Trademark 


EASON WORKS 


ae Builders of bevel gear machinery for over 90 years 
FAA 
1000 UNIVERSITY AVE., ROCHESTER 3, N. Y, 


We will be glad to send further informa- 
tion on the Unitool Method and the two 
Gleason Generators best suited for it at 
your request. 


The Gleason No. 106 Hypoid Generator is a 
high-speed machine for spiral bevel, Zerol bevel 
and hypoid gears up to 84%" pitch diameter. Its 
larger counterpart, the No. 116 Hypoid Genera- 
tor, handles the same type gears up to 18” pitch 
diameter. 
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Small 
Large 


“all sizes 














in between || 


The Allis-Chalmers line extends from small man- 
ual starters for fractional horsepower motors 
through starters applied in controlling up to 
2500-horsepower motors. Built into every con- 
trol is the type and degree of protection required 
to meet your specific needs. Control functions, 
varying with application, include full or reduced 


voltage starting, acceleration, speed control, re- 


ALLIS-CHALMERS > 





versing or non-reversing, and dynamic braking 
Application Help 

An Allis-Chalmers recommendation is backed by 
the experience gained in solving thousands of 
control application problems . . . by complete re- 
search and testing facilities. Get all the facts. 
See your A-C representative or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 
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PAY LESS FOR MORE RUGGED 


PLASTICS WITH 
MOLDED-IN METAL 


COMPONENTS 


USE ROGERS PHENOLIC 
SHEET MOLDING MATERIALS 


Three series of Rogers phenolic sheet molding 

materials are available: RM 9725, a cellulose-filled 

grade with an impact strength of 1.8; 

RM 4000 grades, glass-cellulose reinforced, with 

impact strengths ranging from 4.0 to 7.0; 

and RM 2035, an electrical grade, designed when 

properly molded to meet electrical standards 
equivalent to NEMA XXXP laminate. 

Please write for data sheets to Dept. E, 

Rogers Corporation, Rogers, Connecticut. 








MAKE THIS COMPARISON AND SEE WHY 


ROGERS PHENOLIC 
SHEET MOLDING 
MATERIALS 


Low bulk factor of 14, 
to 1 


Low cost shallow molds 


Preforms can be blanked 
and pre-drilled for accu- 
rate location with inserts 


Preforms blanked from 
sheets of uniform thick- 
ness form mold charges 
of exact weight 


Fast, uniform preheating 


Good to excellent mold- 
ability 

Low tooling cost, simpli- 
fied production molding, 
minimum rejects, low unit 
parts cost 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 


PRODUCTS 


DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 


SHOE MATERIALS—for Counters, Midsoles, Liners, etc. 

SERVICES 

FABRICATING—including Combining, Coating, 
and Embossing. 


90 


PLASTICS—Special Purpose Molding Compounds and Laminates. 


DEVELOPMENT—Research and Engineering of New Materials, 
Parts, and Products. 


CONVENTIONAL 
HIGH IMPACT 
PHENOLICS 


High bulk factor of 10 or 
12 tol 


Expensive deep molds 


Volumetric loading or 
hand preforming makes 
for difficulty in locating 
material with inserts 


Mold charges difficult to 
measure — require exact 
weighing to avoid over- 
or under-charging 


Slower, less uniform pre- 
heating 


Poor to fair moldability 


High tooling cost, tricky, 
expensive molding opera- 
tions, high reject rate, 
high unit parts cost 
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Stainless Steel prevents contamination 
in pneumatic transfer system 


OELIVERY LINE————> 


This is a diagram of the 
Transvair system. The 
turbine fan furnishes t 
power, and air is recircu 
lated. Notice the long 
radius bends to prevent 
Clogging. 
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Young Machinery Company makes 
a unique line of air conveyors that 
transfer dry, free-flowing materials 
through tubing. Energy is furnished 
by a turbine fan, and the entire sys 
tem is sealed so that hazardous and 
toxic substances can be handled with 
safety. 

Since contamination is a problem, 
the systems are frequently made 
from Stainless Steel. The first time 
that Young used this metal was in 
1949, but now it accounts for 50% of 
their total production. 

These systems are frequently used 
to move corrosive solids in the chem- 
ical industry — a natural use for 
Stainless Steel. Then, too, foodstuffs 
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Stainless Steel presents no fabricating problems at Young Ma 
chinery Company. This standard shear, for example, is used 


to cut both \4” 


are often handled; and the dense, 
easy-to-clean surface of Stainless 
Steel is unmatched for this service. 

There have been no production 
difficulties. Identical equipment is 
used for fabrication of Stainless 
Steel or carbon steel. In fact, it was 
not necessary to buy new equipment 
or even modify the older machinery 


UNITED STATES STEEL CORPORATION, PITTSBURGH ©* AMERICAN STEEL & WIRE DIVISION 


carbon steel and 10-gauge Stainless Steel 


when Stainless Steel was used 

No other metal combines the easy 
fabrication, corrosion resistancs 
high strength and cleanliness of 
Stainless Steel. If you plan to us 
this durable metal, remember that 
United States Steel has the nation’s 
largest assortment of Stainless Steel 
shapes, sizes, types and finishes. 


LEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * WATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP - PLATES - BARS - 
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BULLETS + PIPE + TUBES + WIRE 


SPECIAL SECTIONS 
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TYPE: Alkyd-Amino Resin, 
Epoxy modified 


COLOR: White (available in colors) 
APPLICATION: Spray; manual, auto- 


matic, or electrostatic 
BAKE: 20 min. at 325° or equivalent 


GLOSS: High, 90 plus or minus 2 


HIDING: Excellent, solid, one coat on 
steel 


FLEXIBILITY: Good 
USES: Direct to steel: 









® 


GRAND ® 





PERMAGLO ENAMEL 


---The Better the Finish, 


GRAND RAPIDS VARNISH CORPORATION 


MAKERS OF THE FAMOUS Guardsman FINISH AND Guardsman CLEANING POLISH 





ADHESION: Good to steel, primer, or spot 
repair 


HARDNESS: H pencil 
RESISTANCE: Excellent to detergents, 


humidity and salt spray 


COLOR RETENTION: Good for light or 


overbake 


RECOMMENDED FILM THICKNESS: 


Over primer 1.2 mils Single coat 1.8 mils 


Kitchen Cabinets, Refrigerators, Ironers. 


Over Permagard Primer: Laundry Equipment, Air Con- 
ditioners, Shower Stalls, Beverage Filling Machines and 
Dispensers, Undersink Cabinets, Dishwashers. 


APIDS, MICHIGAN 
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How to use 


New USS “T-1" Steel } 


to reduce welding costs 


New USS “T-1” Steel is three times 
as strong as ordinary mild steel . . . 
has a yield strength of 90,000 psi. 

Yet, despite its very high strength, 
this new alloy steel is easy to weld. 
It requires neither pre- nor post- 
heating when you weld or flame cut 
it. You can use its unique combina- 
tion of properties to reduce fabricat- 
ing costs and speed assembly in pres- 
sure vessels, construction machinery, 
mining equipment, bridges, towers, 
and pipe. 


USE “T-1” TO REDUCE THICKNESS. You can 
take advantage of the exceptionally 
high yield strength of “T-1” Steel 
to reduce the size and weight of 
heavily stressed parts. Weldments on 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + 


ee 
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thinner sections take less time... 
and less welding rod. 


FABRICATE “T-1” IN THE FIELD. You can 
weld “T-1” Steel anywhere. Since no 
pre- or post-heating is needed, you 
don’t have to confine fabrication to 
locations where heat treating facili 
ties are available. You can assemble 
heavy-duty equipment in the field, 
and you can repair it in the field—at 
great savings. 


WHAT ABOUT JOINT EFFICIENCY? Weld- 
ments in “T-1” Steel develop the full 
yield strength of the steel — 90,000 
psi.—when made with AWS E12015 
low hydrogen coated electrodes with 
out pre- or post-heating. As a result, 
weight reducing designs based on the 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


greater strength of “T-1” Steel are 
completely safe and reliable 

Send the coupon for complete facts 
about this amazing new alloy steel 


United States Steel, Room 4854 
525 William Penn Place, Pittsburgh 30, Pa 


Please send me your booklet “United States 
Steel presents T-1 
story of “T-1” steel 


which contains the full 


Have your representative get in touch 
with me. 


Name 
Address 


State 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


CONSTRUCTIONAL ALLOY STEEL 





U N 


; ue 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 
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Seals are available from American in plain 
felt, or laminated with one or more layers 
of impervious, oil-proof Hycar. Teli us 
what you want a seal to do and we will 
show you the seal that should do it 


Washing machines need good, tight, long-lasting seals to 
keep water where it belongs, oil and grease in the right 
places, too. Felt seals by American protect the trouble-free 
reputation of many products of all kinds from tractors to 
electric motors. It is important to select the right quality 
for every application. American engineers will collaborate 
with you on specifications 


American felt 
Co 


GENERAL OFFICES: 78 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roch- 
ester, Philadelphia, St. Louis, Atlanta, Dallas, Son Francisco, Los Angeles, 
Portland, Seattle, Montreal.— PLANTS: Glenville, Conn.; Franklin, Moss 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |.—ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn 
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USS COR-TEN STEEL 


gives strength and extra corrosion resistance 
to hull of pleasure yacht 


The Ingalls Shipbuilding Corp., of Birmingham, 
Alabama, has been constructing ocean-going 
vessels of many types for more than 25 years 
This vast experience paid off when it came to 
the design of this beautiful new-type 96-foot 
The pride of Ingalls is the new Rhonda yacht—and the decision to use USS Cor-TEn 


lil. This new yacht, which features many High Strength Steel to give extra strength and 


other — shipbuilding pracmess & od- corrosion resistance to the Rhonda's hull 
dition to the use of light weight, corro- 


sion-resistant COR-TEN Steel hull con- In a new booklet describing many of the un- 
struction, was designed by M. Rosen- usual features of their new RHONDA III, The 
blatt & Son, Naval Architects and 


Ingalls Shipbuilding Corp., explains their rea 
Marine Engineers of New York City — : a gi : 


sons for the choice of USS Cor-Ten High 
Strength Steel 





“Rhonda III is constructed almost entirely of 
all-welded Cor-TEN corrosion-resistant steel 
No rivets whatsoever are used. Most hull plating 
is 7.65 pounds or “4,” thick. Early in the design 
stage extensive investigations and tests of spe- 





cially designed steel panels with widely spaced 
weld beads were conducted to determine opti- 
mum size and length of welds for the best pos 
sible combination of strength and fairness. In 








the opinion of the designers, whose experience 
covers many years of foreign as well as domestic 
yacht and ship building, RHONDA III's hull is 
the finest example of a fair light welded steel 
hull. Despite this, strength and sea-worthiness 
have in no way been compromised.’ 

Here again USS Cor-TEn High Strength Steel 
was selected because of its proved ability to re 
duce deadweight and to stand up under corrosive 
conditions—even when it’s the severe combina 
tion of salt water and ocean atmospheres 


NOW AVAILABLE... our new “Design Manual for 
High Strength Steels” is ready for distribution. This 
excellent book contains comprehensive and practical 
information that you will find extremely useful in 
designing your product for greater economy and 
efficiency by the sound use of high strength steels 

For your free copy, write on your company letter 
head, giving title or department, to United States 
Steel Corporation, Room 4741, 525 William Penn 
Place, Pittsburgh 30, Pa 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND ~ COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIGUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS @) 


USS MAN-TEN . USS COR-~TEN R!-TEN 
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YOU FURNISH THE PRINT, WE'LL FURNISH THE PART 
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/6 MM. FILM_SPOOL OF SYNTHANE™ 


LAMINATED PLASTIC RESISTS PHOTOGRAPHIC 
CHEMICALS, HOLDS SHAPE, DOESN'T FOG FILM. 


The film spool we’re talking about is one used in the 
processing of movie film. The material for this spool has 
to be light in weight, strong and easily machined. Since 
it is always in contact with film and photo solutions, it 
must also be chemically-resistant and—most important— 
not fog the film by chemical contamination. 

This isn’t an easy assignment for any material, but 
Synthane fills the bill. 


ee ee eee ee “ 
SYNTHANE CORPORATION, 4 River Road, Oaks, Pa. 


Please rush me more information about Synthane laminated 
plastics. 


Nome 





Title 





Compony 





Address 











Whenever you want parts requiring many properties, 
consider how Synthane’s combined benefits may help you 
improve your product. 

Synthane produces finished parts from many different 
grades of Synthane laminated sheets, rods, tubes and 
molded-laminated and molded-macerated parts. Service 
and quality characterize Synthane fabrication. 

We can handle the whole iob for you from your print 
to the finished part—eliminating your tooling-up, reject 
and machining problems—and producing parts of ex- 
cellent quality at a saving of your time and money. 

For more information about Synthane grades, properties 
and fabrication facilities, send in the coupon. 


SYNTHANE) 


LAMINATED |S} PLASTICS 








SYNTHANE CORPORATION - OAKS, PENNSYLVANIA 
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Product Engineering 


Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings—not only to save as- 


sembly time, but to save weight, parts and space. 


The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread, and is in- 
creasing daily. 

There are literally thousands of places in which 
redesigning for retaining rings can increase your 
profits and improve your products — uses ranging 


from heavy duty engines and drill presses to 
toys, gadgets and small parts of innumerable 
articles. 

It's wasteful to cut down shafts to make shoul- 
ders. Redesign to groove smaller shafts and hous- 
ings and use these high grade steel rings. 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN 
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MORE AND MORE FLEXLOC LOCKNUTS are being used 


where assemblies must be held together. This electric chain saw is a good example 
of an application for which FLEXLOCs are well suited. 


A F.ex.oc Self-Locking Nut is used here to hold the driver gear in place. Even 
high-speed cutting, extreme vibration, and rough handling do not loosen the 
FLEXxLoc locknut. These one-piece, all-metal locknuts are available in a full range 
of sizes. Standard FLExLocs are stocked by authorized industrial distributors in 
sizes from #4 to 2”. Write for Bulletin 866 and samples. STANDARD PRESSED 
Stee. Co., Jenkintown 28, Pa. 


DO You KNOW ? Standard FLextocs smooth off rough bolt threads. 


The locking threads on all-metal FLExLocs are not chewed up when used on rough bolts. 
Standard FLex.ocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 
Standard FLEXLocs are one piece, all metal. They are not affected by temperatures to 
550°F. Nuts lacking these features have a more restricted temperature range. 

Standard FLex.ocs lock securely—stopped or seated—when 114 threads of a standard bolt 
are past the top of the nut. ‘ 

Standard FLex.ocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. 


FLEXLOCG AT WORK 









Jf 

















es 
PRERLOC STLF-LOCKIOG wuts 





FLEXLOC 
LOCKNUT DIVISION 








JENKINTOWN PENNSYLVANIA 
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Broken planking, gaps in walls make boxcar 
impractical for hauling grain. Where coating 
stretches over badly damaged areas, glass 
cloth will reinforce it. 





Spraying the coating. Thickness is about 
5 thousandths of an inch per pass, and is 
built up to 20 or 30 thousandths of an inch 
in one operation. 





Walls, floor, and ceiling are covered with 
a clean, impervious, plastic skin. Grain 
can’t seep out, moisture and dust stay out. 


Sprayed-on Plastic “Skin” Bridges over Cracks 
and Gaps to Form Smooth New Surface 


A simple coating operation on the rundown, battered interior of this box- & 


car—and the result is a piece of Class A rolling stock! i 


“Railroad Cocoon,” based on Bake.ire Brand Vinyl Resins, forms a _ 
tough, flexible “skin” that can be built up to 20 or 30 thousandths of an 
inch in thickness. After being applied, it can stretch up to 250 per cent of BAKELITE ’ 
its length without breaking. 
This coating gives your product a custom-tailored package that protects BRANO 


in storage and transit. Size and shape are no problem. Non-porous, resistant Vi n y | ” esins ‘ 
to weather and flame, “Railroad Cocoon” even covers and preserves per- ; y 


manent structures—bridges over cracks in concrete and masonry. Learn 


more about it by writing Dept. JM-145. “Ode ge D iF” 
Data courtesy R. M. Hollingshead Corp., Camden, N, J. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [ag 30 East 42nd Street, New York 17, N. Y. 
The term Baxe.ire and the Trefoil Symbol are registered trade-marks of UCC 
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this is important enough 


fo read twice! 


@ Here’s Frenchtown’s answer to an im- 
portant engineering need . . . perhaps your 
very own. 

Now, for the first time, you can obtain 
1, 2, or a dozen prototype high alumina 
ceramic parts for development work in 
your own plant . . . at low cost. 

This new service, developed by en- 
gineers for engineers, is available to “ cus- 
tom-make’’ any small-lot number of 
Frenchtown engineered ceramic parts to 
your exacting specifications. 

Here’s an opportunity to put high alu- 
mina ceramics “through the mill’ to help 


trenchtown 


87 MUIRHEAD AVENUE 








TRENTON 9Q, 
California Representative: Edwin E. Starr, 4101 Rhodes Ave., North Hollywood, Cal. STanley 7-5879. 






you solve a materials problem for a new 
product .. . or help you improve an ex- 
isting one, without the barrier of buying 
production run quantities. 

Why not find out more about the plus- 

advantages offered by Frenchtown’s Pro- 
totype Service? 
Write, outlining your) |S" /-! = 
problem. Ask, too,for === : 
a copy of this 4-page =—= 
bulletin which de- == 
scribes the complete [=] 
line of Frenchtown 
engineered ceramics. 




















PORCELAIN 
COMPANY 


NEW JERSEY 
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INDUSTRIAL PRODUCTS 


COATINGS OF 
Silicone rubber « Neoprene « Buna N «+ GR-S 


ON THESE FABRICS 
Nylon «+ “Dacron“t « Glass 
Cotton «+ “Orlon“{[ «+ Asbestos 
Glass fabrics coated with “Teflon” tetrafluoroethyiene 
resin, elastomer sheet stocks and cements 


tDu Pont’s trade-mark for its polyester fiber 


tDu Pont’s trade-mark for its acrylic fiber 


"6 us par off 
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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For the first time silicone rubber sheet stocks 
are available in economical continuous-roll lengths 


Du Pont offers these high-grade, general-purpose sheet stocks in two 
hardnesses—50 and 70 durometer —and three thicknesses— 1-32'', 1-16 
and 1-8 

Silicone rubber sheets are designed to fill the urgent need for gasket 
materials in high- and low-temperature applications. Flexible and 
strong, these sheets are resistant to temperature extremes, oil and 
abrasion . . . exhibit excelient anti-stick properties 

The unique properties of these new stocks may be just what you 
need to make a new design a success—or to improve an old one, The 
continuous-roll feature means more efficiency and economy, too. Why 
not have a Du Pont representative call on you to discuss possible 
applications of silicone rubber sheets? He’ll be glad to be of service 


Just clip and mail coupon for further information 


E. I. du Pont de Nemours & Co. (Inc 


Fabrics Division, P -5 8, Fairfield, Conn 


I am interested in ‘‘Fairprene’’ Industrial Producis 


Have a representative call Send further information 


on silicone sheet stocks 


7 Soe atid 5 Title 
Firm __ 


Address 








Pwimono®?” 


Inpustry lives with a continuing demand for higher 
performance and smoother, trouble-free operation of 
its products. Hence the need for closer tolerances and 
higher precision of parts, usually achieved through added 
production line operations and attendant higher costs. 


Offsetting this trend toward added operations, Micro- 
honing brings profitable relief. This unique process of 
controlled abrading can often replace two or more ma- 
chining operations. Microhoning thus not only removes 
stock and generates geometric accuracy, but also insures 
dimensional precision and develops desired functional 
surface finish—all in one simple, automatic operation. 


Why not analyze your processing operations to see 
how Microhoning —the machining process of multiple 
benefits — can eliminate some of the extra operations 
now causing you headaches and boosting your costs? 


In extra operations you may be paying right now the price 
of the new Microhoning equipment you don’t have. 


PART: 


Diesel Fuel Injector Body. Long 
small diameter bore must be straight 


and round. 


PROBLEM: 


To reduce high cost of operations 
required to generate accuracy. 


“a 20) Sha iel, & 


Microhoning—Three operations 
replace six—size held to .000090 inch 
finish 8 to 12 Microinches r.m.s 


*MICROHONING — STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACE FINISH 
Visit Booth iia the thew. 
Micromatic Hone Corporation ween alain 
8100 SCHOOLCRAFT AVE., DETROIT 38, MICHIGAN ; 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE LTD. MICROMATIC HONE CORP, 
MICRO-MOLD MFG. DIV 2205 Lee Street 1535 Grande Visto Avenue 330 Grand River Avenve MICRO-MOLD MPG. DIV. THE 
Boston Post Road Evanston, Hlinois Los Angeles 23, Californio Brantford, Ontario, Conada 231 So. Pendleton Avenue MACHINE 
Guilford, Connecticut Pendieton, indiano 

REPRESENTATIVES: Allied Northwest Mochine Tool Corp., 103 $.W. Front Ave., Portland 4, Oregon * Mason Machine 

Toot Company, 415 So. Second Eost, Salt Lake City, Utch « Perine Machinery & Supply Co., 
192) First Ave. South, Seettie 4, Woshington 
REPRESENTATIVES (N ALL PRINCIPAL COUNTRIES 


MICRO-PRECISION DIVISION «+ 2205 Lee Street, Evanston, illinois 
Hydraulic controls * Diesel fuel injection equipment 


SHOY 
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Two typical ways of holding heating elements 
with AlSiMag ceramic insulators. 


These insulators are noted for their 
great strength, excellent resistance to 
thermal shock and low electrical leakage 


Excellent electrical characteristics at elevated temperatures. 
Resistant to repeated HOT-COLD shock. 


Low electrical leakage . . . AlSiMag 197 insulators are your best 
assurance against your customers getting on electrical shock from your product. 


Long life . . . means long, uninterrupted service and customer satisfaction. 


Strong . . . chipping or breaking in assembly is rare, even under fastest 
handling. This speeds assembly, lowers cost. 


AlSiMag 197 was developed many, many years ago specifically for 
heater wire supports in appliances. It is the most 

thoroughly proven top quality insulator . . . has been used with complete 
satisfaction in millions of appliances. 


High quantity...high quality...low cost...dependable service... 
dependable delivery...standard or custom made designs... 
send us sketch or blueprint for recommendations and prices. 


S4TH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 


CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, II! 
Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, Ind. « Los Angeles, Calif. « Newark, N. J 
Philadelphia-Pittsburgh, Pa. © St. Louis, Mo. e South San Francisco, Calif. * Syracuse, N. Y 
Tulsa, Okla. * Canada: Irvington Varnish & Insulator Div. Minnesota Mining & Mfg. of Canada 
Ltd., 1390 Burlington Street East, Hamilton Ontario, Phone Liberty 4-5735. ALL OTHER EXPORT 
Minnesota Mining & Manufacturing Co., International Division, 99 Park Avenue, New York, N. Y 
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This new PET timer moter offers higher torque, especially at low 
voltages; lower current consumption; greater flexibility; all this at 
the price of other far less efficient motors. 


Now you can get all the advantages you’ve 
always wanted in a timer motor—without 
having to pay the high price of a de luxe 
unit. PET’s outstanding new permanent 
magnet design and PET’s modern produc- 
tion facilities make this big saving possible. 

PET’s motor has a unique field pole ar- 
rangement which guarantees predetermined 
rotor direction, low rotor speed, and choice 
of clockwise or counter-clockwise output 
shaft rotation at any speed at no extra cost. 

PET’s new synchronous timer motor 
develops a minimum of 16 in.-oz. starting 
torque at 90 volts AC at 1 RPM. In addition 
to the high starting and running torques at 
line voltages, the PET motor starts and de- 
velops an outstanding 6 in.-oz. starting 
torque at voltages as low as 40 volts AC. 
This is particularly desirable when the timer 
motor is used with other motors which draw 


cient assembly of gear combinations for 
speeds ranging from 100 RPM to 1/60 RPM. 
The PET timer motor is lifetime lubri- 
cated and completely sealed in a die-cast 
housing. The motor has standard mounting 
holes and output shaft dimensions for easy 
interchangeability and spade terminals for 
fast wiring assembly. Tear-drop shape has 
over-all dimensions less than most motors 
presently available in this torque range. 
The PET timer motor is designed for 
110/115 volt, 60 cycle, AC with a low power 
consumption of 2.5 watts. It is cool run- 
ning. Temperature rise does not exceed 
50°F with 70°F ambient. The motor is ap- 
proved by Underwriters’ Laboratories. 


For Complete Information 
For complete information and 
specification data sheets, write 





STARTING Toaneuw 
ws 


TAet 
why geraezevs, Sorors. 

















Typical starting torque curve for PET's 
new 2.5 watt synchronous timer motor 
Shows far higher torque choracteristics 
than other similar type timer motors 


high current when starting, thus lowering 
the line voltage. 

Due to the high torque output of the PET 
motor, the gear train is designed with an 
extra-heavy, accurate set of gears mounted 
on a special bearing plate which insures 
accurate center distances, gives added 
strength to shafts, and permits quick, effi- 


PORTABLE ELECTRIC TOOLS, INC. 
Special Products Division 


W. C. First, Special Products 
Division, Portable Electric , 
Tools, Inc., 320 West 83rd St., — 
Chicago 20, Illi- 

nois—or mail 

the coupon. 


Portable Electric Tools, Inc. 
320 West 83rd Street, Chicage 20, Ilinois 


Please send full information and specification 
| data sheet on your timer motors for 


__(type of equipment) 
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New Mallory Plunger Switch 


Designed for Versatility... Priced for Economy 





Varied Types 


, of Mallory Switches Its plunger, actuated by a cam, knob, door or similar 

¢ device, has three positions . . . released, partially depressed 
and fully depressed . . . in only '4” of full travel. Switching 
action for either of the two circuits which can be controlled 
by it can take place at any of these three positions. Thus, 
you can have two circuits completed or opened in sequence, 


For many years Mallory has specialized 
in the development of special types of 
switches to meet the requirements of 


products, we have produced a compre- 











Serving Industry with These Products: 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Batteries 
Metallurgical— Contacts « Special Metals and Ceramics * Welding Materials 
You can get full details in our latest Technical 
Bulletin, Write or call Mallory for a copy today. 


Dozens of different switching combinations are possible 
with this new plunger-actuated switch. It makes or breaks 
one or two circuits in sequence... handles up to 20 amps. 
at 230 volts AC. Switching sequences of two of the pos- 


sible circuit arrangements are shown below. 


PARTIALLY DEPRESSED FULLY DEPRESSED 


RY this new Mallory switch in the designs you have on 
the drafting board. It has features that you can use to 
Appliance Manufacturers use advantage in many appliances, electronic circuits and 
electric-powered machines. 


the appliance industry. As a result of or a normally closed circuit opened and a second circuit 
close cooperation with leading manufac- closed as the plunger is pressed. The switch can also be 
turers of air conditioners, ironers, ranges, adapted readily for single circuit make and break, or for 
home laundries, dishwashers and related single circuit double throw switching. 


Single hole mounting, using a spring grip washer, speeds 


hensive line of switching devices. Among your assembly operations. The terminals are spade type, - 
these are automatic timere, push-button to fit AMP 41143 or equal connectors. The compact size 
switches and multiple circuit switches... of the switch ... only 1)g9” in outside diameter... makes 
in a broad range of styles and ratings. it easy to group several switches for synchronized opera- 


tion by a rotary cam device. And the price is only a 
fraction of that for usual snap-acting switches. 






(4%" travel) (%" travel) 

















Expect more...Get more from 





5 


P.R. MALLORY & CO. inc 
a , 


ALLC 
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When you design for SOCKET SCREWS 


USE AN H-K 


< 
Bo 


... you don't need anything else! 


Provides more pertinent data than you can find in a Catalog! 


IT QUICKLY GIVES YOU: The H-K Selector is definitely not a “gadget”. It 
was designed by design engineers for design en- 

DIAMETERS ¢ PHYSICALS ¢ TORQUE gineers . . . and it gives the designer every bit of 
STANDARD LENGTHS e STANDARD POINTS information he must have to select the proper size 
and type of Socket Screw. It’s a complete working 


tool which we believe you will find very helpful 
PHYSICAL DATA in your work—and it’s free for the asking! 


ALL PERTINENT DIMENSIONAL AND 





Another Holo-Krome 

service feature—along 

with Same-Day Service 

on catalog items, SAME- Aes Forged 

Day Inquiry Service, 4S 06 i 4 iz T sc RE ws 
SPEciAts shipped in 4 


weeks or sooner! 


THE HOLO-KROME SCREW CORP. 
33 BROOK ST., HARTFORD 10, CONN. 
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Looking for a Stainless Steel 





with a New combination of properties ? 


Here is a radically different chrome-nickel stainless 
developed by Carpenter to give you this unusual com- 
bination of fabricating and product benefits... 


. +. work hardens much slower than any of the 
conventional 18-8 grades 


»+.remains non-magnetic after severe cold 
working 


. « » possesses corrosion resistance equal to or bet- 
ter than standard chrome-nickel stainless steels 


This unusual combination of advantages is one reason 
why Carpenter Stainless No. 10 is earning a unique 
place among engineered materials. 


For example, it has opened whole new fields of applica- 








tions in the fastener industry. With its slower work- 
hardening, fastener manufacturers can now produce on 
automatic machines severely cold headed and upset 
chrome-nickel stainless parts without process annealing. 
No. 10 is also proving its economy on other jobs involv- 
ing difficult coining, extrusion and swaging operations. 


Another example is instrument parts which must remain 
non-magnetic after fabrication. After a 50% reduction, 
with a field of 200 Oersteds, permeability is about 
1.002. After an 80% reduction: about 1.018. Will you 
be next to benefit from Stainless No. 10? How can your 
stainless product be improved, production simplified, 
costs lowered? Get the complete story on No. /0. 
Just drop us a line on your Company letterhead. 





) bless No. 10] 


toke the problems 
out of production. 








Pioneering in Improved Tool, Alloy and Stainless Steel Through Continuing Research 
Tue Carpenter Street Co., 117 W. Bern St., Reading, Pa. 
Export Department: The Carpenter Steel Co., Port Washington, N. Y.—‘‘Carsreeico” 
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precision engineered for your service 


CHUN Ba\\-Bearing Swivel Joints are precision engi- 
neered like a fine watch to give unlimited flexibility and 
unlimited service in the conduct of fluids, gases and liquids. 


QUIN is the originator and largest exclusive manu- 
facturer of ball-bearing swivel joints in the world today. 


HUN produces packing designs for specific service 
requirements, assuring constant torque at any given pressure. 


QUIN as acquired a world-wide recognition for 
highest quality of product and lowest maintenance costs. 


CHUN as over a quarter of a century of ‘‘know-how” 
in the design, manufacture and successful scientific 
application of ball-bearing swivel joints in industry. 


CHUN offers the widest range of styles, sizes and 
pressures available for every major industrial use today. 


HUE as complete nation-wide coverage of its prod- 
ucts and applications by qualified field service engineers. 


CHUN wi\\ custom engineer for you the solution to any 
problems involving the transport of fluids, gases and liquids. 





SUPPLY AND SERVICE OF CHIKSAN BALL-BEARING SWIVEL JOINTS IS ALWAYS AS NEAR AS YOUR TELEPHONE 


The Flow of 00 OMEGA AY: Joints 
= >» 


Write 

CHIKSAN 

for latest 
INDUSTRIAL 
CATALOG—G-4 
Dept. 178 








Sea ae 
CHIKSAN COMPANY © BREA, CALIFORNIA @ Chicago 3, Itilinois 


@ Newerk 2, New Jersey 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2,N.J. * Chiksan of Canada Ltd.. Edmonton. Alta. 
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IMMEDIATE DELIVERY 


on orders of single units for testing new applications 


ONE TO THREE WEEKS DELIVERY 
on production orders for existing equipment 


TORQUES TO 300 Ib. in. = SPEEDS TO 800 RPM 
READILY MOUNTED WITH SHAFT IN ANY POSITION 


© over SO years experience tn design and 
application of fhe geared motors 
e hundreds of thousands are tn daily use 


MERKLE-KORFF GEAR CO. 





213 NORTH MORGAN STREET + CHICAGO 7 + ILLINOIS * MOnroe 6-1900 
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Here’s how BOWER Spher-o-honed 
design lengthens bearing life... 
cuts maintenance costs! 


The Bower tapered roller bearing design features 
shown on this page are vitally important to 
every bearing user. For they illustrate the high 
quality, precision workmanship and close atten- 
tion to engineering detail that go into every 
Bower bearing. Even more important, these 
Bower design features will give you significant 
bearing advantages such as reduced wear, longer 


bearing life and lower maintenance require- 
ments. They've been thoroughly proved by 
extensive use in virtually every type of bearing 
application. If your product uses bearings 
whatever it may be—specify Bower now. O1 
better yet, call in a Bower engineer while your 
product is still in the blueprint stage 


BOWER ROLLER BEARING COMPANY @ DETROIT 14, MICHIGAN 


SPHERICAL ROLLER HEADS ARE GENERATED TO 
THE CONTOUR THEY ACQUIRE IN THE COURSE 
OF WEAR. This helps Bower bearings hold adjustment 
and pre-load longer and better. Normal running-in time 
is virtually eliminated. 





HIGHER FLANGE PROVIDES A LARGE, TWO-ZONE 
CONTACT FOR ROLLER HEADS, thereby reducing unit 
pressure. This exclusive Bower feature improves roller 
alignment, greatly reduces wear and practically elimi- 
nates resultcnt “end play.” 





LARGER Off GROOVE GIVES POSITIVE LUBRICA- 
TION at the critical point— where the roller head thrusts 
itself against the cone flange. Here Bower design pro- 
vides a larger recess that holds o generous supply of 
lubricant— increasing efficiency and decreasing wear. 





‘ > é E> 
BP Ege on Ry 


A COMPLETE LINE OF 
TAPERED, STRAIGHT AND 
JOURNAL ROLLER 
BEARINGS FOR EVERY 
FIELD OF TRANSPORTATION 
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S Guilt provides © micro-smooth surface of hard, crystal- 


line bose metal. in this way, close-tolerance precision Is 
built-in to stay! No final adjustment is needed! 


AND INDUSTRY ROLLE R BEA REN GS 








UNIVERSAL MOTOR FOR BLOWER MEETS LIMITED 
SPACE REQUIREMENTS 


i, 


General Electric engineers were asked to supply a specially 
mounted motor for an axial fan. Among the special considera- 
tions were a limited amount of space for the motor and need 
for exceptionally long brush life. 

The space problem was solved by G-E engineers with a uni- 
versal motor designed with a special tripod mounting, extended 
and a diameter of only 6,;% inches. Extensive 
testing proved this motor to have more than required brush life. 
This General Electric air-over motor can also be supplied in 
Class 1, Group D, explosion-proof construction. 


bearing nose, 


7 These four cases show how you 


THIS TEAM OF G-E MOTOR EXPERTS is ready to tackle 
your special drive problems: (1) Lubrication specialist 
(2) Mechanical design engineer (3) Vibration specialist 
(4) Electrical engineer (5) Product design engineer (6) 
Heat transfer specialist 


sa 


SPECIAL DC BRAKE MOTOR DESIGNED FOR 
» LOCOMOTIVE DOOR OPENER 


Limited space requirements presented a problem to G-E 
engineers when they were asked to design and build a motor to 
open and close a 1200-pound locomotive car door. Another 
specification: positive starting and stopping action. 

A team of General Electric motor experts designed a special 
space-conserving, side-wall mounted motor to be used with a 
gear reducer and magnetic brake 

G.E. offers a complete line of d-c motors in the following en- 
closures: drip-proof, totally enclosed non-ventilated, explosion- 
proof, severe-duty, navy- and marine-type construction. 








SYNCHRONOUS INDUCTOR MOTOR IDEAL FOR 
» LOW-SPEED CAMERA DRIVE 


This General Electric customer required a special low-speed 
motor for an automatic camera drive. Among the customer’s 
specifications was precise starting and stopping action. 


Experience indicated that a synchronous inductor motor would 
be ideal for this low-speed application. The synchronous in- 
ductor motor G-E engineers came up with had a rabbet fit for 
direct mounting to the camera. The motor operates at 75 rpm 
and a torque of 75 oz-in., and is giving excellent service. 


Synchronous inductor motors—a G-E exclusive—are available 
in 115- and 230-volt ratings 60,50, and 25 cycles. 


‘ 


$ 


SHADED-POLE INDUCTION MOTOR TAILORED 
« TO VIBRATING SANDER 


An industrial sander manufacturer requested a b 
withstand severe vibrations 


G-E engineers, working closely with customer engineers, helped 
to develop a hand sander, cool to the touch, by adapting 
specially designed shaded-pole motor rotor and 

Not only were these shaded-pole motor parts 

stand vibrations encountered in application 

the customer to greatly simplify assembly « 

G-E shaded-pole motor parts are avai 

mhp to 1/12 hp, 115 and 230 volts, 60 : 


solve drive problems when you buy 
General Electric specialty motors 


You buy solutions to your electric drive problems when 
you buy versatile General Electric specialty motors. 
These motors, applied by experienced G-E application 
engineers, can really solve the “tough ones’’ for you 
design problems like those posed above. 


Among the specialty motor products available for your 
application are: d-c motors and generators, shaded-pole 
motors, specialty induction motors, amplidynes, ta- 


chometer generators, low-speed synchronous inductor 
motors, dynamotors, and universal motors and parts. 


TURN OVER YOUR SPECIAL MOTOR PROBLEMS to 
General Electric early in your planning by contacting 
your local G-E Apparatus Sales Office. Or, if you prefer 
write describing your requirements including quantity 
and application to Section 704-54, General Electric 
Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





G-E TRI-CLAD MOTORS 
ARE BUILT FOR VARIED 
MOUNTING ING REQUIREMAMN 


a 


C-FACE—To mount equipment to motor 


set 


close. COUPLED PUMP MOTOR 











P-BASE for stondard vertical mounting | 


' 


TEFC Tri-Clad ‘55’ motors on drill and tap machine 


Designers turn to new G-E 7a/°% 


CLAD 


in the big “motor switchover’’ 


At General Electric, 291,745 manhours 
of research, engineering and development 


‘aq? 


went into the new Tri-Clad ‘55’ motors 
between World War II and the announce- 
ment of the new motor design in 1953. 
Just 2 years later, 70% of all G-E motors 
sold in the ratings in which new Tri-Clad 
‘55’ motors are available, are built to the 
new specifications. Progressive equip- 
ment manufacturers are switching to new 
G-E Tri-Clad ‘55’ motors because they 
found that G.E., in addition to packing 
more power into each motor, had also 


2 hp motor installs easily on lathe 


added enormously to operating life and 
handling ease with features like: tough, 
new Polyester film slot and phase insula- 
tion; water-shedding stator windings; 
advanced bearing system which permits 
longer operation before regreasing is 
necessary; perma-numbered leads for 
positive identification; easy access conduit 
box with plenty of “knuckle room’’; 
up to 40% smaller frames which reduce 
waste space without reducing active ma- 
terials like magnetic steel and copper. 


Bulletin GEA-6200 gives details. 


5 hp, 1800 rpm motor on boring machine 
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REDUCED SIZE AND COMPLEXITY is printed circuits’ design advantage. 


NEW “Printed-Circuit’’ Thy-mo-trol” drive 
gives adjustable speed at low price 


Thy-mo-trol d-c motor has outstanding 
features for designers 


The new Thy-mo-trol drive is out- 
standing because its components are out- 
standing. The d-c motor, for instance, is 
capable of great flexibility. Low-speed 
jogging for threading or positioning is 
easily obtained. Smooth, dependable 
dynamic braking reduces the use of 
friction brakes to holding function only. 
Uniform magnetic materials, dynamic 
balance, and low inertia permit the motor 
to respond quickly and smoothly to the 
electronic signal changes. Jig drilled feet 
provide uniform mounting dimensions, 
and external connections are made 
through generous conduit box which 
turns to any of 4 positions for conven- 
ience in connection. Foot holes are ex- 
tended from frame to allow space for 
inserting holding screws. 
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General Electric’s Thy-mo-trol drive 
is now available in a simplified, low-priced 
design, 34 to 3 hp. For design engineers 
this means substantial reductions 
possible in weight, size, circuit com 
plexity, wiring, maintenance costs, and 
installation costs. 

The approximate 20% price reduction 
under the line it replaces was made 
possible by G.E.’s simplification of the 
entire control system, and adaptation. of 
the printed control circuits into Thy-mo 
trol panels. An electrical diagram is 
printed on the back of a sturdy, light 
weight plastic board. The electrical cir 
cuits are made of solder-covered copper 
strips. All circuit components are con 


are 


MOTOR & CONTROL 
"HIGHLIGATS 





at i A 
THREE BASIC UNITS of new Thy-mo-trol drive 
are direct-current motor, push button station, and 


panel containing electronic tubes and “brain.” 


nected without the use of wiring. All 
connections to the control circuits are of 
the simple plug-in type, making attach- 
ment and removal a simple time-saving 
hand operation 

Operating directly from a-c power, 
Thy-mo-trol drive 
tronic control panel, d-c motor, and push 
button station. The new drive is rated at 
constant torque over the entire 
range, which is 8 to 1 for continuous duty 
with higher ranges possible for special 
applications 

For information on designing this out 
standing new adjustable-speed drive into 
your applications, see Bulletin GEA-6234 


*Reg 


the 


new includes elec 


speed 
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General Electric Co., Apparatus Sales Division, Sec. B668-122, Schenectady 5, N.Y. 


Please send me the following bulletins: 


V for reference purposes . 
GEA-6200 Tri/Clad Motors 


NAME 


: 
| 


= 


for immediate project 
GEA-6234 Thy-mo-trol 


CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find every 
thing electric for machinery manufacturers in the Genera! Electric Section 


COMP ANY 


STATE 


Mmm TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 











NEW latched-in relay is quiet, 
dependable control component 





2 es 
aM 


A new General Electric feature easil: 
incorporated into your equipment, the 
mechanically held contactor and relay, 
will maintain continuity of sequencing in 
the event of power interruption. When 
power is restored after a failure, the op- 
eration of your machine will resume at 
that exact point in cycling where it left 
off. It is also used where quiet operation 
is needed, because the mechanical latch 
makes continued energizing of the coil 
unnecessary, which eliminates hum, and 
reduces heat. All terminals are front con- 
nected, giving ease of wiring, and the 
latching mechanism is operated by the 
famous G-E strongbox coil which helps 
protect the windings from mechanical 
damage. Bulletin GEC-1281 offers you 
complete information. 
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NEW G-E control initiating instruments provide dependable protection for heavy equipment 





NEW NEMA 4 starter offers 


Now General Electric has added a 
powerful new NEMA size 4 vertical lift 
starter, up to 50% smaller than the old 
design, to its complete line of magnetic 
starters. Installed from the front, it is 
completely accessible from the front 
when mounted. All the customer-proved 
features of smaller G-E magnetic starters, 
such as strongbox coil and permanent air 
gap, have been incorporated into it. 
Pressure type terminals are easily wired, 
located right up front, and 3 electrical 
interlocks, in any combination, normally 
open or normally closed, can be added 
from the front without removing the arc 
chute or movable contact assembly. A 
vertical or horizontal mechanical inter- 
lock is also available, for|reversing or multi- 
speed controllers. Bulletin GEA-6322. 





“WRAP AROUND” G.-E Calrod tubular heoters 
bend easily for quick installation onto this ex- 
truder machine without danger of breakage. 


m= GENERAL GQ ELE 


To shut down equipment at maximum 
speed point, to shut down equipment 
drawing more than normal power, to 
sound an alarm at critical temperature, 
to initiate control to hold frequency 
within specified range—these are typical 
applications of General Electric’s new 
control initiating instruments. Available 
on either panel or switchboard instru- 
ments, the control-initiating feature pro- 
vides contactless one- or two-set-point 
control, 1% accuracy, 0.1% repeatability, 
and immediate response, resulting in a 
system suitable for the most complex in- 
dustrial applications. For more informa- 
tion, request Bulletin GEA-6325. 


tremendous space advantage 








“‘Build-in’’ your product's heat with G-E Calrod* heaters 


By using General Electric Calrod heat- 
ing devices, designers can apply heat al- 
most like a plastic, wrapping it, inserting 
it, clamping it, even casting it in. Regard- 
less of the size or shape of your product, 
they provide clean, convenient, efficient 
heating. In heating liquids, for example 
electric immersion heaters convey heat 
directly to the liquid. For surface heating, 
tubular units can be bent into intricate 
shapes for more efficient contact. For 
heating air, strip and Calrod fin units are 
easily installed in minimum space. Some¢ 
of the successful applications of G-E Cal 
rod units have been shrinking machines, 
package machines, extruders, fabric slit- 
ters, baking ovens, printing equipment, 
nylon setters, paint sprayers. For details, 
see your nearest G-E Apparatus Sales 
office or write for Bulletin GEA-5866. 


*Reg. Trade-mark of General Electric Co 
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SELECT FROM SEVEN ACCESSORY GROUPS—-OFFER CUSTOMERS A ‘‘SPECIAL UNIT’’ AT A STOCK PRICE 


G.E.’s NEW family of compact machine-tool transformers 
mount easily, offer greater design flexibility 








Pre-engineered control panels 
are custom-built to your needs 


General Electric designs and tests 
these panels for your specific applica- 
tions, which means you get a premium in 
the valuable engineering content “built 
in.’”? This reduces the load on your own 
design and drafting staff, saves on in- 
ventory and storage costs of components. 
Assembly and wiring are already done. 
Neater, quicker and more flexible, trough 
wiring on many panels makes it un- 
necessary to untie the bundles of wires to 
make a change or addition. Only removal 
of the trough cover is needed. Contact 
your nearest G-E Apparatus Sales Office 
for complete information. , 
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Now you can give your customer ex- 
actly the transformer he requires, from a 
new line of General Electric machine-tool 
transformers in basic standard ratings. 
They’re available with fuses or circuit 
breakers, with or without terminal 
boards, as if you were offering him 
“special” units, but, at stock item prices. 

Built specifically for machine-tool op- 


eration, their ease of mounting helps re 
duce installation cost, and low price helps 
keep over-all costs down. The wide rating 
range of the new units, which meet all 
NEMA and JIC standards, covers a 
hundred different machine-tool trans 
formers. For full information about their 
specifications and unequalled flexibility, 


ask for Bulletin GEC-1270 


Versatile G-E amplidyne adjusts, limits, holds closely 


Designers are using the General Elec 
tric amplidyne to control voltage, cur 
rent, speed, power factor, or position 
Basically, it improves and simplifies 
machine operation and increases produc 
tion, with a unique use of a short circuit 
and compensating winding which creates 
such precise electrical balance that the 
smallest electrical signal releases kilo- 
watts of output capable of controlling the 
most powerful machinery. Automatic, 
safe, precise, simple, flexible—the com- 
bination of these advantages makes it 
capable of phenomenal jobs, such as 
lowering a million-pound rotor assembly, 


or operating machine tools from tem- 
plates, tapes, or punched cards 


Bulletin GEA-4053B is in full color 


) , 
24 page 


General Electric Company, Apparatus Sales Div., Sec. B668-123, Schenectady 5, N. Y. 


Vv for reference purposes 
Please send me the following bulletins: 


GEC-1281 Latched-In Relays 
GEA-5866 Calrod Heating 
GEA-4053B Amplidyne 


NAME 
COMPANY 
STREET 


nn TURN PAGE FOR INDUSTRY CONTROL HIGHLIGHTS 


X for immediate project 


i 


GEA-6322 NEMA 4 Starter 
GEA-6325 Control Initiator 
GEC-1270 Machine-Tool Transformers 





NEW G-E d-c brake adjusted only once 


in eight months’ ‘round the clock operation 
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G.E.’s line of drum switches 


General Electric offers a full line of 
drum switches for d-c motors and a-c 
applications of motor control. Conduit 
boxes are equipped with knockouts in 
bottom, back and sides for ease of in- 
stallation. 

Removable front covers (and back 
covers on larger units) provide plenty 
of room for wiring and easy access to 
working parts. Adjustments are readily 
made with minimum trouble and time. 


G-E lever-type limit switches 


Double-break, lever-type limit switches 
manufactured by General Electric are 
constructed for tough applications. 
Many are designed for mounting within 
tight space limitations. 

Track-type limit switches of cam- 
type construction are built for heavy- 
duty mill, and general service. Enclosed 
in a cast-iron case, weatherproof or 
waterproof types are available with 


A new General Electric direct-current 
brake installed on a slab depiler in a steel 
mill has operated twenty-four hours a 
day for eight months with only the recom- 
mended normal adjustment for lining 
wear made at half million operations. 
On the basis of this excellent per- 
formance the mill specified three more 
G-E d-c brakes for a slab handling 
crane which was recently installed. 


The new brake has these features: 
single point adjustment, full rated torque 
in the worn-gap position, linings that are 
removable with only a wrench, easily 
visible armature-gap indicator, positive 
manual release, versatility of installa- 
tion, all adjustments made at one end of 
the brake so only one end need be acces- 
sible, and is built to AISE standards. 


This two-shoe, single-magnet brake 
establishes new standards for perform- 
ance and easy maintenance on ap- 
plications such as _ steel-mill drives, 
cranes, hoists, movable bridges, con- 
veyors, and other applications requiring 
service continuity and low operating 
costs. Write for Bulletin GEA-6214. 


easily installed and maintained 


Rugged reversible contacts give you 
double life, and reduced maintenance. 
Finger adjustments can be made with 
only a screw driver. Drum switch 
operating mechanisms are positionable 
in increments of 90° by simply re- 
locating stop piece at top of unit. 
Standard horizontal handle is com- 
pletely interchangeable with cther oper- 
ating mechanisms. Write for Bulletin 
GEA-6307. 


constructed for severe service 


several different types of levers. 


For outdoor crane and hoist service, 
switches are made with weather-resist- 
ant enclosures. Extra corrosion protec- 
tion is added for marine service units. 

For operating protection on cable and 
drum equipment, a single-pole, double- 
break, slack-cable limit switch shuts 
down drive if a break or slack cable 
condition occurs. 
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G-E dustproof master switches 
designed for tough applications 


General Electric master switches, 
available with up to 12 circuits as 
standard equipment, are specifically 
designed for tough applications. Cam- 
operated and dustproof, they are 
ideally suited for use in steel-mill drives, 
crane hoists, electric shovels, and other 
materials handling applications. 

These master switches have tough, 
tight-fitting cast aluminum covers that 
protect operating cams and contacts 


G.E. offers wide range of 
frame-mounted resistors 


General Electric IC9133 frame-mounted 
resistors are built to withstand jolts and 
vibrations encountered in applications 
on traveling cranes, steel-mill auxilia- 
ries, and other moving equipment. 
Steel frames capable of taking rough 
treatment house individual resistor 
units, designated IC9033. Eight units, 
in longer lengths, can be included in one 
frame, stacking of frames is possible. 
Mica tubes, which insulate resistor 
unit mounting rods from frame, give 
you double insulation to ground. Zinc 
plated mounting feet also available for 
independently mounting IC9033 re- 
sistor units, rated 1 to 96 amperes 
each. Write for Bulletin GEC-1292. 


ee 
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against dust, dirt, and possible damage 
due to external blows. 

All three sizes of G-E master switches 
are actuated by cam assemblies made 
up of four, quarter cams. Position feel 
is adjusted by a star-wheel and pawl 
arrangement—operating pawl tension 
is varied by simply turning a nut. 
Stationary and movable contacts are 
easy to remove in a minimum amount 
of time without disturbing the wiring. 


INDUSTRY 


Get long service and low braking cost with G-E a-c brakes 


r 


SOLENOID BRAKE 


General Electric spring-set, two-shoe 
brakes, electrically released by solenoid 
or thrustor, are recommended for 
cranes, bridges, turntables, conveyors, 
and in machine-tool or other rotating 
equipment applications. These brakes 
are especially applicable where con- 
tinuity of service and low braking cost 
are of importance. 


THRUSTOR BRAKE 


G-E a-c brakes give you smooth, 
positive braking in either direction. 
Braking pressure is evenly distributed 
over entire lining surface by rigid me- 
chanical construction. Brake shoes are 
self-aligning and there are only three 
simple accessible adjustments for 
torque, wear, and shoe clearance. Write 
for Bulletin GEA-1518. 


General Electric Co., Apparatus Sales Division, Section C 781-13, 


Schenectady 5, New York 
Please send me the following bulletins: 
For reference ( x) 


(1) GEA-6214 DC Brake 
[] GEA-6307 Drum Switches 


NAME 


For immediate project (\/) 


GEA-1518 AC Brakes 
GEC-1292 Resistors 


COMPANY 











Flexible G-E Speed Variator Drives Save 
Machining Time, Provide Longer Tool Life 


Provide constant surface cutting speeds 


for varying shape work pieces 


GENERAL ELECTRIC PACKAGED SPEED 
VARIATORS can cut machining time as 
much as 47% when powering boring mills 
and lathes. They provide maximum con- 
stant surface cutting speeds for longer tool 
life, better surface finish and greater pro- 
ductivity. 


LONGER TOOL LIFE—Carbide tools last 
longer if worked at the correct constant 
surface cutting speed. Speed Variators 
adjust spindle speeds automatically so 
work piece always travels by the tool at 
the same speed. As the tool approaches 
or moves away from the center of the 
work, a cam-operated reactor produces 
in electrical signal which is fed to the 
Speed Variator power unit. The Variator 
automatically adjusts the spindle speed 
to maintain the ideal cutting speed. Also, 
the operator can obtain a wide range of 
spindle speeds without gear changing. 


FACTORY-TESTED COMPACT DRIVES 
consist of: (1) Power unit housing con- 
version equipment in small, ventilated 
enclosure; (2) Operator’s control station, 
with push buttons and rheostat that 
mount where convenient for operator; 
3) Direct-current drive motors, whose 
inherent characteristics of constant torque 
or horsepower and low inertia make them 
ideal for machine-tool operations. 


FOR MORE INFORMATION, contact your 
nearest G-E Apparatus Sales Office, or 
write for bulletin GEA-6127. Section 
815-1, Direct Current Motor and Gen- 
erator Department, General Electric Co., 
Erie, Pa 


LONGER TOOL LIFE... Lathe, machining tur- G-E Speed Variators maintain constant 
bine wheels, gives better performance since surface cutting speeds within narrow limits 
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DESIGNING HEAT INTO YOUR PRODUCT? 


Complete range of G-E Calrod’ heaters 
. gives you low-cost, functional design 


t y* 
t es) 


GENERAL ELECTRIC IMMERSION 
HEATERS, like the one used in this com- 
mercial washer, minimize heat losses 
through direct contact with the liquid. 


HEATING SURFACES 


USE OF G-E SHEATH HEATERS in frank- 
furt grill, rather than ordinary open- 
coil construction, eliminates danger of 
oxidation and corrosion. 


HEATING PROCESS AIR 
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VERSATILE General Electric tubular 
heaters are easily formed to the shape 
of these hand dryers. Heaters are cast 
directly into dryer unit. 


*Reg. Trade-mark of General Electric Company 


EXTRA LONG LIFE is a big feature of this G-E 
immersion heater. Sealed terminals, high-grade 
resistance wire mean long, highly dependable 
service, low maintenance for milk pasteurizer. 


NEED FOR COMPACT, INTRICATE HEATER design 
meant G-E Calrod tubular heaters to the designer 
of this bottle-sealer. These heaters bend easily 
into an almost unlimited variety of shapes. 


G-E TUBULAR HEATERS, installed inside this pre- 
heat oven, replaced outside, top-mounted heaters 
Result—heating efficiency increased, power costs 
lowered, equipment made more compact. 


t F - E E e @ e 60-page Catalog of General Electric heaters and devices 


EASILY FORMED Ger 
rod tubular heater enal 
facturer to reta 

design of cement t 


Se 


CONTINUED BREAKAGE of former 
heaters caused manufacturet 
treaders to turn to! 
G-E Calrod tubular 


f tire re 


GENERAL ELECTRIC reflector-equipped 
tubular heaters provide efficient, high 
ly dependable heating for this high 


production drying oven 


describes full line. GEC-1005F 


Section D723-3, General Electric Company, Schenectady 5, N. Y. 


Name 
Company 
Street 


City 


State 


For more information, contact your local G-E Apparatus Sales Office 
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Stainless Steel Buyers: 


SAVINGS OF $155 PER TON NOW POSSIBLE 
WITH WccroKeld’ STAINLESS STEEL 








¥ 
- 
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TYPICAL INSTALLATION OF MICROROLD TYPE 430—This Kitchen and Bakery Building of the South 
Carolina State Hospital, Columbia, S.C., is the largest institutional combined kitchen and bakery in 
the southeast. 18 gauge Type 430 stainless steel is used extensively in 17 exhaust and equipment 
hoods. They are designed for strength, appearance, and sanitation and were fabricated by Earl 


Delay & Co. of Columbia, S. C. 





Type 430 Satisfactory For 
Mild Corrosion Applications 


This straight chromium-stainless 
grade possesses desirable properties 
that recommend it for a diversity of ap- 
plications under general atmospheric 


conditions. It is non-hardenable by heat | 


treatment and is only mildly hardenable 
by cold working. It has moderate ductil- 
ity, good forming and bending charac- 
teristics and can be drawn to a mod- 
erate degree. 

Brazing and soldering are easily ac- 


complished, and except where resistance | 


to high stresses is a major factor, it 
welds satisfactorily by the usual meth- 


ods, Before fabricating MicroRold Type 
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‘Tope 430 Good insurance Aguiast 
Shortage Of Nickel Types 


Any restriction or curtailment of 
nickel-bearing stainless (as during the 
Korean Engagement) could have serious 
effect upon stainless steel fabricators. 
By making use of Type 430 wherever 
feasible, stainless fabricators can insure 
themselves against any unforeseen de- 
velopments in the supply of stainless 
steel. 


430, it is advisable to consult our mill or 
distributor to make certain that it may 
be used successfully in your particular 
application. 


T%4¢ Per Lb. Price Differential 
Between Types 430 and 302 


Results in This Substantial Savings 


By specifying MicroRold Type 430 
stainless steel for suitable applications, 
stainless steel buyers can take advantage 
of the 7%c per pound difference in base 
price between Type 430 and Type 302 
stainless. A saving of $155 per ton merits 
| consideration. Type 430 is a straight 
chromium-stainless with a nominal com- 
position of 17% Chromium. During the 
Korean conflict, Type 430 was used ex- 
tensively, due to government restriction 
on nickel-bearing stainless. 


WIDE USE FOR TYPE 430 





same degree of corrosion resistance as 
Type 302, it has proven very satisfactory 
in a wide range of mild corrosion appli- 
cations, both interior and exterior. It 
lends itself to a multitude of decorative 
and functional uses, combining all the 
advantages and qualities of stainless 
steel —- beauty, strength, corrosion re- 
sistance, long life, workability and ease 
of maintenance. Considering the price 
advantage, with no sacrifice in quality 
when applied properly, stainless steel 
buyers will find MicroRold Type 430 a 
worthwhile material for an impressive 
number of stainless steel applications. 
EXTRA SAVINGS 
Washington Steel Corporation not 
only points out the savings and advan- 
tages that may be acquired through the 
selection of Type 430, but also the sig- 
nificant economies in its production of 
all stainless types. Special production 
equipment and methods produce con- 
trolled accuracy of gauge throughout 
length and width of the entire sheet; 
thus, MicroRold may be specified by 
decimal thickness (with tolerances as 
low as 3% average) instead of gauge 
| number, By specifying MicroRold sheet 
rolled to the light side of the gauge 
range, purchase costs are reduced by 
the savings in weight. While this saving 
may not be apparent in every single 
sheet, weights will average less than the 
theoretical when bought over a period 
of time. Your steel distributor can give 
you full information on how you can 
| get the most out of your stainless steel 
| dollar. He will gladly tell you the 
| MICROROLD STORY. 
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IN DESIGN AND DEVELOPMENT 


WHO IS ESSENTIAL? The old adage that you cannot win a fight by staying on the defensive 
was disproved last year when the President agreed to an assortment of 
suggestions and allowed the American watch industry to hide behind the 
protective tariff skirts of the government. This protection was in the form 
of a 50 per cent tariff increase on imported Swiss watch movements. More 
important is the reason for the increase—that the domestic watch industry 
is “essential to national defense.” This was a new approach by the watch 
industry, which in 1951 had asked for (and was refused) tariff protection. 
Also backing up the latest appeal was a statement from the Office of De- 
fense Mobilization (ODM). The precedent paves the way for other in- 
dustries who seek (but do not need) tariff relief. It is a rather ludicrous 
situation, for who would say that any industry does not contribute some- 


thing to national defense. 


THE INDUSTRY The American horological industry consists of four distinct elements: 
jeweled watches; pin-lever watches; clocks; and component timers. Al- 
though one sees many different names on wristwatches today, there are 
only four domestic jeweled watch producers: Elgin, Hamilton, Bulova, 
and Waltham. Several hundred other companies assemble imported Swiss 
watch movements. Jeweled watches differ from pin-lever watches princi- 
pally in the use of jewel bearings in the escape mechanism. The pin-lever 
watches use hardened steel pins and bearings in place of jewels. 


WHO CONTROLS In 1940, the U. S. watch industry had 40 per cent of the U. S. jeweled 
THE MARKET? f oe ; iin : . 
watch market, which then totaled 4.1-million units. It also had 97 per cent 
of the pin-lever watch market, of 9.7-million units. In 1953 the U. S. mar- 
ket for jeweled watches had increased to 11.1-million, of which the U. S. 
had only 20 per cent. However, in the pin-lever watch field, the U. S. re- 
tained 65 per cent of the market, which totaled 9.2-million units. In 1953, 
of the total market of both jewel and pin-lever watches, the U. S. had 40 
per cent, and the Swiss 60 per cent. 

These last figures, incidentally, have been one of the bones of contention 
in the battle over the tariff increase. In a tull-page advertisement by 
Bulova, and signed by General Omar Bradley the Director of Research, 
he stated that the Swiss have 85 per cent of the U. S. market. Bradley 
also said that there are only 4,000 precision watchmakers left in the U. S. 
“Not true,” say the importers of the Swiss watch movements. “Actually, 
there are 21,500 precision workers in the U. S. horological industry, and 
of this figure the jeweled watch companies employ 9,700, not 4,000. The 
difference is made up of workers the watch companies have in precision 
military work, while the 4,000 are making civilian watches.” 

The U. S. jeweled watch manufacturers are not exactly going broke. In 


(Continued on page 125) 
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Enjay Butyl Cuts Cable Costs 


The rapidly expanding use of Enjay Buty! 
in underground cable insulation is still 
another example of how it cuts costs... 
and does a better job. 


Enjay Butyl high voltage compounds 
have extraordinary resistance to ozone and 
corona. They show high insulation resist- 
ance, are very stable to temperature 
change, and have power factor and dielec- 
tric properties which are superior to other 
insulation materials. Exceptional low- 
temperature flexibility, excellent resist- 
ance to heat and aging, and resistance to 


moisture absorption and abrasion are still 
further benefits. 

Enjay Butyl offers three outstanding 
features: excellent electrical properties, a 
definite price advantage, and immediate 
availability. They may well help you in 
cutting costs and increasing the perform- 
ance of your product. Get all the data on 
this extremely versatile, low cost rubber 
by contacting the Enjay Company 
today. Take advantage of our complete 
laboratory facilities and skilled technical 
assistance. 


ENJAY COMPANY, INC., 15 West 51st St., New York 19, N. Y. 


District Office: 11 South Portage Path, Akron 3, Ohio 


BUTYL 





chemicals e 


Enjay Butyl is the super-durable 
rubber with outstanding resistance to 


aging « abrasion « tear « chipping 


and corona « 
heat «+ cold 


* cracking « ozone 
gases 


« sunlight « moisture. 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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Perspectives 


THE BIG EXPLOSION 


WATCH COMPANIES 
NOT TRYING 


EDUCATION COUNTS 


1940, total sales were $38-million; in, 1953 sales were $150-million, with 
32 per cent for products other than watches, mainly defense items. In 1940 
the “other products” accounted for only 3 per cent. This increase has in- 
volved much diversification by the manufacturers. All have purchased 


smaller companies, principally in the electronics field. 


Although it was not mentioned in the ODM report, the Defense De- 
partment had contributed to the survey regarding the defense essentiality 
of the watch industry. As things have a way of happening in Washington, 
a few months ago someone found the Defense Department's report which 
said that the watch industry was “not” essential to the nation’s defense. 

This brought up the whole mess again. Then someone gave the ODM 
report a closer inspection and found a statement to the effect that in most 
cases the investigating committee did not have sufficient information on 
the price, profit, modernization, and other programs and practices of the 
watch industry on which to base their conclusions or recommendations. 
Recovering quickly, the Defense Department said its report was mis- 
understood, that it really meant the watch industry was essential. 


Certainly no one wants to see the U. S. watch companies stop making 
watches—but the companies are not helping themselves. Their only claim 
is that they cannot compete against the low wages of the Swiss watch- 
makers. Bell & Howell, a large U. S. manufacturer of photographic equip- 
ment, found that it had to compete against 27 cents an hour Japanese 
workers, 34 cents an hour Italian workers, and German workers who 
earned 37 cents an hour. Bell & Howell workers earn more than $2 an 
hour, and the company buys its parts where it can get the best value for 
the lowest cost. Even so, Bell & Howell’s lens division, on a strictly com- 
petitive basis, and with engineering ingenuity, beat foreign competition 
for an order for 20,000 lenses. With the same ingenuity, the watch com- 
panies can do the same thing, and find a foreign market. At the moment 
they export only 2 per cent (of 2-million output) while the Swiss export 
95 per cent (of 25 million output). As Bell & Howell's president C. H. 
Percy puts it: “An industry that is protected is in a dangerous position 
Its shelter can be taken away at any time. But an industry that is strong 
because of competition is an industry based upon a firm foundation.” 


It is not difficult to see why the Swiss lead in watch design and tech- 
niques. They have five schools on the college level that train engineers 
for this industry. First the engineer must get a Watch Technician Degree, 
which takes two years; then, a three year course giving him a diploma of 
Watch Engineering. The student gets the usual mathematics, physics, 
chemistry, and design courses given in U. S. engineering schools. But in 
addition: astronomy, mechanical studies in chronometry; problems of 
watchmaking; and special metallurgy and physics courses for watchmaking. 
This, the ODM recognized, and suggested that similar institutes be set up 
in this country. 
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Time-saver, space-saver, money-saver 
.--Tinnerman tubular SPEED CLIP"! 


Here’s how the General Electric Company is keeping costs 

and space requirements low on its G-E oiltight Indicating Lights. 

They use Tinnerman tubular-type Sprep C.Lips to assemble 

the resistor to its support. This one-piece, spring-steel fastener 

reduces assembly time, material costs, parts handling and 

inventory by eliminating a long bolt, centering washer, lock washer and nut. 
It also reduces the dimension across the resistor support and saves valuable 
space when the lights are used close to pushbuttons and other components. 


A wide variety of types and sizes of tubular-type Sprep CLips are used 
on everything from toys to autos—on metal, plastic or wood. They snap into 
punched or molded holes by hand; are self-retained in stud-receiving position. 
Speep Cups are also ideal for blind attachments where only one side of an 
assembly is accessible. 

Possibly Tinnerman Speep Nut brand fasteners can help you improve your 
present fastening methods. See your Tinnerman representative soon and write 
for your copy of “Speep Nut Savings Stories”. 

TINNERMAN PRODUCTS, INC. « BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 
Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 


cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO” , Lemgo-i-Lippe. 


TINNERMAN 


" 
FASTEST THING IN FASTENINGS 


Tubular Speep Curps save 51% 
in time, 34% in cost, assembling 
Drive-In auto speakers. 


Push-On Speep Nuts save 50% 
in assembly of rotating TV- 
antenna control box. 


“J” and “‘U"’ type Speep Nuts 
help gain 50% assembly saving 
on jet-convector heater. 


More than. 8000 shapes ond sizes 
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T ENGINEERING 


Make the Job Interesting 


REGARDLESS OF HIS POSITION, be it high 
or low, no man can find satisfaction in his work 
when he is required to do a task that is far below 
the level of his capabilities and talents. This does 
not imply that a man should at all times refuse 
to do a job that he considers to be menial. To 
the contrary, he must accept the fact that he is 
one of a team which cannot always work smoothly. 
The willingness of a man to pitch in enthusiastically 
to help in any way possible in an emergency is a 
sign of his qualities and values. But when an 
employee is not given the opportunity of doing 
work that challenges his abilities and is required to 
do only menial tasks, it is a sign of wisdom on his 
part if he demands a change and quits if he does 
not get it. 

In what was to be their first steps in a promising 
career, many talented engineering graduates quit 
the design department, and sometimes even engi- 
neering, because they found no satisfaction in doing 
routine drafting work. This often disappointing 
situation can be rectified only by an alert and sym- 
pathetic management. Unfortunately, some heads 
of engineering departments still have the notion that 
a design engineer must be an expert draftsman. 
That is nonsense. All that any designer need be 
able to do in drafting is to make a clearly readable 
sketch or drawing. 


To require a designer to learn to letter perfectly 


is like demanding that to be an office manager 
the candidate must spell perfectly and write a 
beautiful hand. Such an ability is always an asset 
but is not an essential one 

Drafting is not the only worthwhile job that th 
recent graduate can do in an engineering depart 
ment. To the new men, some companies give jobs 
such as making simple stress calculations, develop 
ing the design of a detail, following the manufac 
ture and testing of the first sample, and many other 
tasks of a similar nature. Such work does much 
to sustain the interest of the man in his new job 
It reveals to him some of the broader problems 
associated with design. It offers him an opportunity, 
to test his abilities. 

There is one job requirement that must be met 
in order to attract more engineering graduates to 
the design department and then keep them there 
It is simple and usually profitable for management 
to apply. It is—make the job interesting and keep 
it so. And the way to do that is to give every man 
the biggest job he can handle, be he a beginner 


or a veteran. 
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New Sentri-Seal...on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum protection against 
dirt, and includes a number of other major advantages. 


Sentri-Seals are quickly removed, easily replaced. As the seal is of 
synthetic rubber, in which two metal rings are embedded, a constant-rate 
spring is created between the rings. Inherent flexibility prevents distortion 
of the bearing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring action maintains 
an efficient sealing contact with the bearing ring to bar dirt and retain 
lubricant. Sentri-Seals are relatively inert to oils and greases and operate 
satisfactorily through a temperature range of —40°F to 225°F. Specifi- 
cations available for still higher temperatures. In applications where 


relubrication is desired, it is easily accomplished by the injection method. 


The New Departure Sentri-Seal basically consists of two separate 
metal rings,"A” and “B”, embedded in synthetic rubber, resulting 
in @ spring which absorbs distortion and deflection. The seal is not 
drastically influenced by axial displacement due to bearing end- 
play within prescribed tolerances, and provides efficient sealing 
at low torque. Bearing shown is equipped with two seals. 





ONE SENTRI-SEAL TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 


The diagram shows in section the New Departure Sentri-Seal. Lip contacting 


surfaces are form-ground simultaneously with the ball race, giving an extremely =) =) 
high degree of concentricity between sealing surfaces and the raceway. LA 4 
ry : Ae | 
Sentri-Seal is available for a range of sizes in single-row, standard-width WN M 
bearings and also in two types of New Departure adapter bearings. Sizes, y\ Y 
. . *,* . . U 
dimensions and capacities are listed in the latest New Departure catalog. | | 


Write for full details on Sentri-Seal os 


NEW DEPARTURE ¢ DIVISION OF GENERAL MOTORS e BRISTOL, CONN, 
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PRODUCT ENGINEERING 


MAGNETIC 
AMPLIFIERS 


as control components 





Product Engineering - 


Advantages and limitations of magnetic amplifiers for switching, 


voltage and current control, and amplification. Critical evaluation 


of input signal, power output, and response time in relation to the 


performance of rheostats, variable transformers, relays, vacuum tubes, 


gas tubes and rotating amplifiers. 


WALTER La PIERRE 


Assistant Professor Electrical Engineering, Columbia University 


MANUAL OR AUTOMATIC CONTROL of motors re- 
quires one or more of three basic control func- 
tions: switching, voltage (or current) control, and 
amplification. Switching is discontinuous control 
occurring when a pushbutton is depressed, an 
interlock switch tripped, or a relay energized; full 
voltage is either applied to, or removed from, the 
controlled circuit. Voltage control is used to ob 
tain a smooth, continuous variation of motor speed 
and torque. Here, essentially direct control is pro- 
duced by actuation of a control element such as a 
theostat, potentiometer, variable transformer, or 
similar device. The control power provided by 
the contro] element is in the order of watts. 
Amplification is required where the power level of 
the desired switching or voltage-control signal is 
too low to directly control motor speed or other 
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operations. For example, transducers located on 
certain types of machines produce signals of a 
few millivolts; these signals must be amplified and 
applied to provide precise control of large integral 
horsepower motors. In other cases the amplified 
signals actuate electromagnetic pilot-control valves 
in machine-tool hydraulic systems 

One or more of the basic control] functions can 
be performed by a variety of devices including 
switches, relays, magnetic amplifiers, thryratron or 
gas tubes, vacuum tubes, and rotating generator 
type amplifiers. For many applications magnetic 
amplifiers are first choice because of lack of moving 
parts, wide range of power control, and inherent 
reliability. In addition, they can be connected to 
provide either switching, voltage control, or am 
accord with needs. 


plification in application 
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Control Device peevenmnges 


Rheostats Simple construction. Low 


cost. 


Has moving parts. 
Generates heat. 





Advantages and Limitation of Control Devices 


Typical Applications 


Limitations 
Limited contact life. 
Manually operated. 


Low-power motor control. 





Variable Ceduna Simple construction. Low 
cost. 


Has moving parts. 


Limited contact life. Low-power motor control. 





Simple construction. Low 


cost. 


Siienani Amplifiers Sturdy, reliable; no moving 
parts. Low to high power 


output. 


Vacuum Tubes Negligible time lag; contin- 


uous control. 


Gas Tubes 
(Thyratrons, Ignitrons) 


Higher power output than 
vacuum tubes. 


Rotary (Amplifying) 
Equipments 


High power output. 











Has moving parts. 


Cannot be used on dc. 
ature when dry rectifiers are used. 


Limited power output. 
and plate-circuit power supplies. 
to shock or vibration failure. 
ance decreases with age. 


Filament power supply required. Sensitive 
to ambient temperature. 


Has moving parts. 
um tube amplifier, magnetic amplifier, or 
thyratron for control. 
lag precludes use of fast-response applica- 
tions. 


Switching, on-off motor con- 
trol. 


Peipestional ae control 
of d-c or a-c motors, and 
d-c control valves for hy- 
draulic systems. 

Feapestionsl speed omen 
of instrument servo 
motors; control ‘signal 
preamplifier for magnetic, 
hydraulic or rotary con- 
trol devices. 


Limited contact life. 


Limited rae temper- 


Reeuives Manewd 
Subject 
Perform- 


Proportional speed control 
of fractional hp or larger 
motors. 





Peepestional speed control 
of small to large integral- 
hp motors. 


Generally requires vacu- 
Significant time 


Driving motor needed. 











SWITCHING 


The magnetic amplifier, when provided with sufficient 
positive feedback, has the snap-action property of a switch 
or relay, as indicated in Fig. 1. The input to a switch is a 
mechanical action, but an electric current controls the 
relay. In the magnetic amplifier the controlling quantity is 
current, usually stated in ampere-turns, and the controlled 
element is the magnetic state of the steel core. Gas tubes 
or thyratrons and also vacuum tubes can be used for switch- 
ing; in these cases the controlling input is a voltage applied 
to the tube grid. 

The control obtained with a switch, relay or gas tube is a 
complete disconnection. The magnetic amplifier in the 
“off” state permits a small but usually negligible voltage 
across the controlled element or device. In some applica- 
tions this may be overcome at the expense of increased 
circuit complexity. Thyratron or gas tube control is not 
reversible. When the negative voltage on the grid has been 
reduced to the firing point, the grid losses control. Current 
flow through the tube and load can then only be inter- 
rupted by cutting off current flow through the tube, either 
by electrical or mechanical means. Vacuum tubes are not 
generally used for power-switching applications because of 
relatively high internal resistance and the sloping control 
characteristics shown in Fig. 1. 


Power Handling Capabilities 


Switches, relays and contactors open or close a-c or d-c 
circuits. Contacts of each device have definite continuous 
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and maximum ratings, but can be designed for almost any 
required power-handling capability. Relays are generally 
designed for low-current service, while contactors open 
or close high-currrent circuits. For switch, relay, 
tactor contacts the a-c interrupting rating is invariably 
higher than the d-c rating. 

Current ratings of magnetic amplifiers are limited on) 
by application requirements. However, the advantage as 
a switch is more in inherent sturdiness and freedom from 
maintenance than in switching characteristics. Magnetic 
amplifiers are generally more applicable as a voltage-control 
or amplifier components. 

For switching a-c circuits large gas tubes and thyratrons 
are usually used because when the supply voltage falls to 
zero during each half cycle, control of the tube is regained 
for the following half cycle. These tubes can be used for 
d-c circuits if a method of interrupting the load (and 
anode) current is provided. Thyratron current is limited 
by the metallic cathode structure but liquid-cathode tubes 
can be produced for almost any current rating desired. 


Or COn- 


Response Speed 


Response time of relays and contactors is primarily de- 
termined by the magnetic force available to accelerate the 
mass of the armature carrying the contacts. This is essen- 
tially a matter of design. Though the response of a mag- 
netic amplifier is usually limited by the frequency of the 
supply source, switching can be speeded by applying an 
initial higher-than-normal voltage and forcing the control 
current to rise faster. This technique is also applied to 
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Fig. 1—Switching characteristics of 
relays, magnetic amplifiers, thyratrons 
or gas tubes, and vacuum tubes. RE- 
LAYS—Control current is increased 
to point A and contacts close, apply- 
ing full voltage to load. To open 
relay contacts, control current is re- 
duced from B to C. MAGNETIC 
AMPLIFIERS—Operation is similar 
to the relay except when “off” a 
small, usually negligible voltage re- ~ 5 2] 

mains across load. THYRATRON— ‘ h 
Tube “fires” when control voltage O-¢ 
reaches point A. Control is not re- 
versible; when control voltage is re- 
duced to original value, tube con- 
tinues to conduct until load voltage 
becomes zero (in a-c) or is removed 
(for d-c). VACUUM TUBE—Re- 
sistance decreases gradually with in- 
crease in control voltage; control is 
reversible. Because of this sloping 
control characteristic these tubes are 
not generally used for switching. 








@ | 
oO 


5s/ VW 


» % 


output 








Fig. 2—Voltage-control characteristics of variable transformers and _ rheostats, 
magnetic amplifiers, vacuum tubes, and gas tubes or thyratrons. (A) Load voltage 
increases directly with shaft rotation for both variable transformer and rheostat. 
(B) Magnetic amplifier (saturable reactor) increases voltage across load as control 
current is increased in either positive or negative direction. (C) Vacuum tube 
increases voltage across load as grid voltage is increased in positive direction. 
(D) Control of a-c voltage by thyratron or gas tube is produced by causing tube 
to “fire” or conduct over a portion of each cycle. Maximum load current flows 
when tube conducts for complete cycle. 


infre 


can be switche: ther at ¢ id rate, or 


field windings of rotating machines for the same purpose. 

The switching mechanism of the gas tube is ionization 
of the gas by application of proper control voltage. This 
takes place in the order of microseconds, and is unaffected 
by electrode voltages provided these are well within the 
proper range for positive firing. 

Switches, relays, and contactors are made for occasional 
switching, at a rate of one to several hundred operations 
he gas tube is ideally, and almost solely, used 
for operations of 60 cycles per sec or more. The magnetic 


per day. 
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impliher 


quently. It has no mo 


19 
ing 


operated within 
its rating is unaffected by the number of operations during 


its period of useful service 


VOLTAGE CONTROL 


Probably the oldest, 
for controlling voltage and current in low-power a-c or d« 


circuits is the rheostat. It 


. , , 
simplest, and still a useful devic« 


is connected in series with a 





load, as shown in Fig. 2 at (A). The voltage appearing 
across the load is the difference between the line voltage 
and that lost across the rheostat. Because the rheostat is 
a resistive device, current flowing through it generates heat. 
The rheostat can be built for any current, but for control 
purposes it is a low-power device, dissipating a maximum 
of about half a kilowatt. 

Continuously adjustable transformers also offer a useful 
method of obtaining voltage control. A sliding brush picks 
off the desired voltage from a single transformer winding, 
as illustrated in Fig. 2 (A). The transformer core is 
usually circular in shape and the input is a mechanical rota- 
tion of the brush rigging, which may be manually or motor 
driven to obtain desired voltage. 

Magnetic amplifiers used for voltage control are ordinarily 
of the simple saturable reactor type. The control charac- 
teristics are shown at (B) in Fig. 2. When the core is 
magnetically saturated, the reactor offers a low a-c resistance 
to the flow of current in the load circuit. When unsatu 
rated it offers very high a-c resistance. The change from 
the unsaturated to the saturated condition of the core 
occurs each half cycle and the two points in the cycle at 
which it occurs are controlled by the amount of control 
current flowing. The load current resembles the wave-shape 
shown for the gas tube switch shown at (E) at the right. 

Che vacuum tube can be used as a variable resistance ele- 
ment as shown at (C) in Fig. 2. The control input is a 
voltage and the tube is essentially a variable resistance in 
series with the load. The thyratron or ignition (D) can 
be used for d-c or a-c voltage control by part-cycle firing as 
shown. The synchronized firing point may be obtained 
by an a-c or d-c input to the firing control circuit shown 
in block form. 

The range of control of- 
fered by the various methods 


of voltage or current adjust- Q001 wott 


on inertia and friction, governs the response time. Re- 
sponse, as a practical matter, is measured in tenths of a 
second. 

The vacuum tube responds to changes of control voltage 
in fractions of a microsecond. The ionization and de-ioniza- 
tion times of the mercury vapor tube are in the order of 
fractions of a millisecond. The magnetic amplifier responds 
in a single cycle following the establishment of a new 
control-current level. The time for 95 per-cent response 
will vary from seconds to milliseconds depending on the 
reactor rating and power gain. 

Ihe adjustable transformer and the rheostat are usually 
applied for manual contro] but they can be motor operated. 
I'he vacuum tube, gas tube, and the magnetic amplifier are 
all suited to continuous adjustment and can be used as 
regulating elements responding to control signals obtained 
from the controlled process or device. 


AMPLIFICATION 

Both magnetic and vacuum-tube amplifiers can be used 
I‘he 
vacuum tube amplifier is a low power device, and is nor 
mally used in the initial stages of a control system. In the 


to amplify small signals in the order of millivolts. 


example shown in Fig. 3 at (A) the output of a pressure 
transducer is applied to a vacuum tube amplifer; the out 
put of the amplifier is applied to a magnetic amplifer 
which boosts the power sufficient to actuate an electro- 
magnetic hydraulic control valve. Ordinarily, vacuum-tube 
amplifiers are used only for a-c voltages; amplifiers for d-c 
tend to be unstable, a disadvantage that can be overcome 
only at the cost of increased circuit complexity. 

Magnetic amplifiers can be made in sizes up to about 
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ment is wide. Variable trans- 
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zero to greater than full line 
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a narrower range of control, 
since it the 
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zero. The vacuum tube and 
the gas tube can reduce the 
output voltage to zero. The 
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able reactor has a range of 
adjustment in the order of 
100 to 1 for either voltage 


or current. For example, a 





saturable reactor on a 120- 
volt a-c supply can vary the 
voltage across a 50-watt load 
from approximately 1.5 to 


|  Rotating- 
mochine 


omplifier 
(2 stages) 





|» 


+ 








50 kw generator 























120 volts. sa 


The transformer 
and the rheostat respond im- 
mediately to a change of con- 
tact position by a change of 
output. Acceleration, which 


variable 


for a given torque depends rotating amplifier. 
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Fig. 3—Amplification applied to control systems. 
pressure transducer is amplified by vacuum tube and magnetic amplifiers to actual electro- 
magnetic hydraulic control valve controlling machine-tool motions. (B) Five milliwatts 
of d-c applied to two-stage magnetic amplifier supplies rectified power controlling 50-kw 
generator which drives 50-hp motor. Initial control device is rheostate or potentiometer. 
(C) Fifty milliwatts of power is required to control output of 50-hp motor by a two-stage 














is 








(A) One milliwatt of power from 
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Summary of Control and Power Handli 


ng Characteristics of Control Devices 





Range 
of 
Control 


Input 
Control 
Signal 


Electrical 
Output 


Control 
Device 


Output 
Current 
Range 


Response Function 


Time 





Switch Off-on 


Off-on 
Off-on with 
positive feed- 

back 


Off-on 


Mechanical 


A-c or D-c 


A-c or D-c 


Gas Tube 


Magnetic 
Amplifier 


Switching 


A-c or D-c 


A-c or D-c 


Any Small but finite Occasional 


Any Milliseconds 


Continuous switching 


Milliseconds Continuous or occasional 


Milliseconds to tens} Continuous or occasional 


of milliseconds 





Variable 
transformer 


0 to maximum 
voltage 


Mechanical 


Mechanical 


0 to maximum 
resistance 


Rheostat 


Vacuum tube 


A-c or D-c High to less 
high resistance 


Full cycle or 
partial cycle 
firing 


Gas tube A-c or D-c 


Magnetic 
Amplifier 


Voltage or Current Control 


A-c or D-c High to low 


impedance 


About 100 amp} Small 


max. 


Low-power voltage control 


Small Low-power voltage or cur 


rent control 


Any 


Milliamperes | Millimicroseconds | Regulator component 


Milliseconds D-c voltage production 


and control 


Any 


Seconds down to 
milliseconds 


Low or high-power voltage 
control 


Any 





Power Gain 
Per Stage 


Output Power 
Range 





D-c or Low 100 
frequency A-c 


Rotating 
Machines 


Vacuum tube 


High 


Gas tube 


High 


c 
§ 

5 
¢ 
u-% 

E 
< 


Magnetic 
Amplifiers 











3,000 to 7 





Seconds down to 
tenths of seconds 


Any 


Power amplification. 
Low voltage gain 
Millimicroseconds | Signal amplification. 


High voltage gain 


Few watts or 
less 
Milliseconds Power or voltage amplifi 
cation. 


Any 


Power or voltage amplifi 
cation. 


Seconds down to 
milliseconds 


Any 














500 kva, if required, and with multistage units very high 
power gains are possible. In the example shown at (B), 
0.005 watt of d-c input power controls a magnetic ampli 
fier supplying a rectifier. The output of the rectifier is 
applied to the field of a 50-kw generator to control the 
speed of a 50-hp motor. 


The gas tube may be considered an amplifier because 
large output-power changes can be made by low-power con 
trol signals. ‘The input may be an a-c or d-c control voltage, 
depending upon the control circuit; and the response time 
is of the order of a cycle of the power frequency. 


The separately excited shunt generator is a power amplli- 
fier. A 10-watt change in excitation power yields approxi- 
mately 1 kw change in power output. This amplifying 
property is increased and used in rotating amplifiers such 
as the Amplidyne, Rototrol, Regulex, and similar equip- 
ment. These machines operate with d-c or low frequency 
a-c control voltages. Because of the high inductance of the 
machine windings, the power gain is lower for rapid 
control voltage variations in the order of 5 or 10 cps. 


Rotating amplifiers can drive small motors directly or 
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FOR FURTHER READING 
describe a facet of the basic problem of applying motor control 
components: (1) “Pilot Control Devices” G. W. Heumann, 
(May, 1944, page 187) explains initiating, selecting, and inter- 
locking functions performed by manual or automatic switches; 


The following recent articles each 


by 


basic types for automatic control; also includes data on current 
ratings of standard devices. “Motor Overload Relays,” by Jack 
Sheets, in January 1955, page 177 
the selection of the proper type and rating of bimental thermal 


, is a fundamental approach to 


In “Circuits and Ap- 
in April 1953, 
relays and contactors 
with 


overload protection for electric motors. 

plications of Contactor Control Devices,” 
204, Sidney ot 
controlling efficiency 
Typical applications described are 


Page 


Davis, describes the use 


as devices combining versatility 


speed, voltage and tempera 
ture-control devices 





SLEEVE 
BEARING 
DESIGN 


NOMENCLATURE 


diametral clearance, in 
diameter, in 
frictional force, lb 


in.-lb 
power loss, 
min 


length, in 

speed, rpm 

bearing unit loading, psi 
oil flow, gpm 


( | La Sommerfeld Number 
( P 


temperature, F 
bearing load, lb 


lb-min 
viscosity, : 
. in.* 


F/W = friction factor 

power loss coefficient 

oil flow coefficient 

kinematic viscosity, in.2/min 
specific heat of oil, Btu/gal, F 


How to select design parameters for optimum combination of load capacity, 


temperature rise, power loss, lubricant flow, vibration and turbulence. 


OSCAR PINKUS 


General Electric Company 


['HE RELATIONSHIP between design parameters and bear- 
ing performance is not simple. As illustrated in Table I, 
a change in one parameter, for example the L/D ratio, 
will improve one performance characteristic, impair an- 
other, and have no effect on a third. Thus, a satisfactory 
bearing design usually involves a series of compromises, 
making changes in size and shape so that performance 
factors most important to the installation will be the 
optimum even though others will be sacrificed. 

The seven most important measures of performance 
are minimum film thickness, power loss, flow, tempera- 
ture rise, maximum temperature, vibration and turbulence. 

1. Minimum Film Thickness—The primary requirement 
of a bearing is that it carry a specified load under given 
operating conditions. However, since “load capacity” 
is a vague term, designers are usually guided by one of 
two methods. The first is empirical, utilizing a plot 
of the friction factor f = F/W against ZN/P obtained 
from tests run on a similar bearing, as shown in Fig. 1. 
The value of ZN/P at which the curve starts sharply up- 
ward, indicating a sudden increase in friction, determines 
the maximum allowable load for a given speed and oil 
viscosity. 

The second method is theoretical, using the relation 
between minimum film thickness, h,,,,, and the Sommer- 
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feld Number (D/C)*ZN/P. A minimum film thickness 
of 0.001 in. for turbine and gear sets and 0.00025 in. for 
small, heavily loaded bearings can be used as a guide fot 
other applications. 

Thus, the minimum film thickness is the most critical 
factor in bearing operation. Obviously, it can never be 
less than the surface roughness of either shaft or bea 
ing and should be considerably larger. The results of 
too thin a film are rapid wear and high temperatures. 
Actual values for h,.., depend upon the application, but 
0.0005 in. for larger, and 0.0001 in. for smaller bearings 
are considered lower limits. 

2. Power Loss—The rotation of the journal in a bearing 
results in which 
expressed as 


shear losses in the oil film can be 


where j depends upon the bearing geometry and Sommer- 
feld Number. At best, power losses represent a waste of 
energy, but more often they introduce excessive tempera- 
ture rises, which are usually more serious. When the 
available power is limited, it may be necessary to change 
a design to reduce power losses even at the expense of 
some other performance factor. 

3. Oil Flow—Another important condition in bearing 
operation is the rate of flow of lubricant through the clear- 
ance space. ‘There must be a continuous supply of oil 
to maintain as full a film as possible and to remove heat. 
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Table I—Effect of Design Parameters on Bearing Performance 





Chamfers 


To decrease 
temperature rise 
To reduce 
power loss i=) 
To reduce Tinax Minor 
Effect 
To increase 
oil flow 
To reduce 
vibration 


(+) 
No 
Effect 


To avoid 
turbulence 

To increase 
load capacity 


No 
Effect 
No 
Effect 














Orifices 


Effect 


Effect 


Effect 


Groove 
Radius 


Grooving Geometry 


See text Ellipt. 
Ellipt. or 
Cylind. 


Ellipt 


None 
More than 
2 grooves 


See text 
No More than 
Effect 2 grooves 


Ellipt. 
3-Lobe 
Tilting-Pad 
Axial Groove 


No 


No 


None Cylind 


No No 


Effect None Ellipt 

















Code: (+ 


the chamfer, increase size of orifices, etc. 





) means increase magnitude of parameter to achieve effect in left-hand column 
(—) means decrease magnitude of parameter to achieve effect in left-hand column 
Example: To decrease temperature rise, one or more of the following can be done 


decrease L/D ratio, increase C/D, increase 





Fig. 1—Curve of { vs ZN/P represents one method of designing 
sleeve bearings. Optimum choice of parameters is represented 


bv point at which 


To keep temperatures low, the flow should be as large 
as permissible. In any event, it is important to know 
how the various design variables affect the rate of oil 
flow through a bearing and how the rate of flow can be 
varied. 
4. Temperature Rise—The combined effect of items 
1 and 2 is a temperature rise of the oil. This is 
T = 42.4 Horsepower (2 
cpQ 
Unfortunately, the term “temperature rise” is used 
indiscriminately in the literature. Many investigators 
insert a thermocouple in the bearing surface. This tem- 
perature, minus the inlet oil temperature, is labeled 
temperature rise. Since there is no established code 
stating where the thermocouple should be located, and 
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friction factor begins to rise sharply. 


Table I 
(For a ¢ 


Spe ed 


*x6x0.O008 iv 


a 
Speed, | Load, | 


rpm psi | 
} 


Temperature Data 


cylindrical sleeve bearing) 


Toon 
deg F 


1,000 
3,600 
5,000 
9,000 











trom point 


unavoidable 


since the temperature vari 
point, inconsistencies ar¢ 

Extensive tests have proved that the tem 
perature of the outlet oil, thoroughly mixed 
after discharge from the cleat 


immediately Ince 


AT is therefore 


space, 15 


a more realistic average temperature and 


defined as 

raT..—-T 
This AT determines the value of the operating tempera 
ture and is a measure of the rate of oxidation of the oil 
and the fatigue life of the bearing material. A value of 
about 50 F The 
permissible AT will depend to a large extent on the inlet 


oil temperature and bearing material but even if the inlet 
oil is cold, temperature rises considerably above 50 F ar 


or less is often considered reasonable. 


indicative of other design problems, such as too low an 
oil flow or large power losses 

5. Maximum Temperatures—The maximum tempera 
ture is the highest temperature anywhere in the bearing 
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Fig. 2—Effect of decreasing L/D ratio is to decrease load capacity per unit length. 
the flow coefficient g, and also, as determined by Eq (1), decreases power losses. 


It is important since, if the bearing is to fail because of 
overheating, failure will begin at this local hot spot. 
Maximum temperatures are always considerably higher 
than the outlet oil temperature, as shown in Table II. 


(‘hese data, which are for a 6 x 6 x 0.008 cylindrical bear- 


ing at T, 104 F, show that the spread between the 
outlet and maximum temperature is greatest at low 
speeds. Probably, this is because better mixing takes 


place at high linear speeds. 

Maximum temperatures usually occur in the region of 
minimum film thickness and thus may be used as an indi- 
cation of pending failure. For babbitt bearings the tem 
perature should never exceed 300 F. 

6. Vibration—This refers to instability caused by the 
action of the oil film and not by external factors like 
unbalance, There are at least two forms, interchangeably 
referred to as “oil whip” or “oil whirl.” One may occur 
at any speed and has a frequency equal to one-half the 
rotational speed. The second type occurs at speeds 
exceeding twice the first critical speed of the shaft and 
vibrates at a frequency equal to the first critical. Both 
phenomena are quite complex and not yet fully under- 
stood. 

However, the effects of “oil whip” are well known; the 
vibration often ruins bearings as well as other parts of a 
machine, Even if the bearings do not fail, it causes 
additional power losses, high temperatures and noise. 
lor these reasons, it is extremely important to avoid or 
correct such a condition. A detailed discussion of the 
phenomenon, including methods of avoiding and correct 
ing it, were presented in Product Engineering, February 
1953, page 171. 
conditions 


7. Turbulence—Under certain 


turbulence 
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However, as shown by curves above, it increases 


may occur in 
in other flow 


the clearance space of a bearing as it does 
channels. This causes a number of unde 
sirable effects: it increases power losses; reduces oil flow; 
and causes high bearing temperatures. When violent, it 
may also result in an incomplete oil film in the clearance 
space, 


DESIGN PARAMETERS 


In any bearing design, certain parameters are fixed 
and cannot be adjusted to improve performance. Among 
these are shaft diameter, loading (either rotor weight 
or dynamic forces), and speed. The inlet oil conditions 
are important but are not bearing variables, and they 
too are usually fixed. Thus, any modification must be 
made in the bearing itself, involving such factors as 
clearance, bearing length, grooving and bearing geometry 

Length-Diameter Ratio—The trend is towards narrowe1 
bearings. However, lowering the L/D ratio reduces the 
total as well as the unit load capacity. For example, if 
the capacity of a 5 x 5 in. long bearing is 12,500 Ib 
psi), a 24 in. bearing (all other conditions remaining 
the same) cannot support 6,250 Ib but only about 5,000 
Ib (400 psi). 

But this is the only disadvantage of a low L/D ratio 
From any other standpoint, narrow bearings are desirable. 
The flow of oil per unit length caused by the rotation of 
the journal can be written as 


{SOO 


NDC a 
Qu = q 504 3 
where q is obtained from Reynolds Equation. Fig. 2(A) 
shows the change of q with L/D for the 2-groove cylin 


drical bearing in Fig. 2(B). As the L/D ratio is decreased, 
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Total oreo of orifices, sq. in. 


10 15 
Oil pressure in groove, Po, psi 


Fig. 3—Effects of large orifices (A) are to increase flow and reduce temperature within limits set by the bearing capacity. 


Flow can be evaluated by plotting curves for orifice and bearing as in 


the flow coefficient q increases. From Eq (1) it is also 
seen that the power losses are proportional to L, so the 
reduction in L/D will appreciably reduce the power losses. 

From the above, it follows that bearing temperatures 
also will decrease with the L/D ratio. Further advantages 
of narrow bearings are in the field of alignment and bear 
ing instability where a decrease in L/D increases the ef 
fective load and reduces the danger of “oil whip.” There 
fore, a reduction in the length ratio is one of the most 
effective ways of improving performance if load capacity 
is not critical. Usual values of L/D are between 14 and }. 

Clearance-Diameter Ratio—A change in clearance has 
a marked effect on the eccentricity, pressure profile 
and temperature distribution. The load capacity or the 
minimum film thickness for given operating conditions 
may be increased or decreased with an increase in the 
C/D ratio. If all other factors are constant, an increase 
in clearance will the load But an 
increase in clearance results in higher oil viscosities because 
of increased oil flow, and the net effect may be either 
an increase or decrease in minimum film thickness. The 
effect on power loss is also uncertain. Again, the increase 
in clearance is offset by an increase in the lubricant vis 
As a crude generalization it can be said that 


decrease capacity. 


cosity. 
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(B). Point of gives the desired value. 


intersection 


changing clearance has no pronounced effect on power loss 
in larger sleeve bearings 
Reducing temperature rise and maximum temperature 


is the most reason for clearances. 


Experience has shown that small bearings and bearings 


common increasing 
operating at high speeds require higher C/D ratios than 
['ypical values for the first 
the 


large or low speed types. 


category are 0.0015-0.002 in. per in. of dia and for 
second category about 0.001-0.0015 in. per in 
While from the standpoint of temperature large cleat 
ances are preferred, they are undesirable for at least two 
reasons. One is alignment. Larger clearances give more 
radial play which may be objectionable in applications 
effect of large C/D 


ratios is that it enhances turbulence. To avoid turbulence 


such as gear sets. The other adverse 


the following inequality must hold 


x NDC iD 


9, — a 


Increasing the clearance tends to violate this inequality 


and therefore increase losses and bearing tem- 


peratures. 


pow er 


inlet oil orifice 


Orifice Size—The importance of the 


has been often neglected. The size of the orifice has a 
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direct effect only on the amount of oil flow, but through 
this it affects power loss and bearing temperatures. For 
given operating conditions, the amount of oil flow is 
limited either by the size of the orifice or by the bearing 
geometry, A bearing under given conditions may be able 
to pass 10 gal of oil per min, but if the orifice can pass 
no more than 5 gpm than all the bearing can get is 5 gpm. 
ig. 3(A) shows the variation of oil flow with orifice size 
fora 6 x 5 x 0.012 in., 4-axial groove bearing. The rapid 
increase of flow with orifice size—at the same operating 
conditions—indicates that the orifices were restricting the 
oil flow. At some value, however, the curve begins to 
flatten, indicating that this is all the oil that the bearing 
can pass and a further increase in orifice size is of no 
avail. If low temperatures are desired, the orifices should 
be at least large enough to handle all the oil that the 
bearings require. 

If the orifices are the restricting factor they will intro- 
duce an appreciable pressure drop. In calculating this, 
the flows through the bearing and the orifice are equated. 
Referring to Fig. 3(B), the flow through the orifice can 
be written as 

Q = Ky VP, — P, 

Through the bearing 

Q= K.P, + Ks 
where K,, K, and K, are constants, P, is the inlet oil pres- 
sure and P, is the pressure in the oil groove. The value of 
P, is usually unknown so values are assumed and the value 
of Q calculated from both expressions. These values are 
plotted against the variable P,, and the desired flow is found 
at the intersection of the two curves. 

Chamfer Size—Chamfers are triangular slots cut at the 


Table I1]—Typical Design Limits 





Quantity Design Practice 


Minimum Film Thickness . 0.0001—0.001 in. 
Temperature Rise........Up to 50-70 F 
Maximum Temperature...Up to 260 F on babbitt* 


Loads. . . .500 psi at steady loads 
5,000 psi at cyclic loads** 

Vibration. ... ..Up to 0.0005 in. 

L/D Ratio. . 4-144 

C/D Ratio. .0.001—0.002 





* With other materials such as aluminum and 
bronze, oil stability may limit operation to a maxi- 
mum temperature of 3,000 F. 

** Refers to peak loads. 


Fig. 4—Increasing chamfer size can be used to in- | 
crease flow and decrease temperature within limits re) 





edges of the oil grooves primarily to increase oil flow. The 
relationship between the size of chainfers, flow, and tem- 
perature rise for a 6 x 5 x 0.012 in. 4-axial groove bearing 
are plotted in Fig. 4. ‘The flow increases, but its effects are 
not spectacular. The maximum temperature is only slightly 
reduced by the increase in flow. The outlet oil temperature 
is reduced, but its importance is limited since much of the 
extra oil flows out the chamfers without passing through 
the clearance space where it could do an effective cooling 
job. Thus, larger chamfers may be a means of reducing 
temperature rises but are not effective in improving 
bearing performance. 

Grooving—The variety of grooving arrangements in 
sleeve bearings is impossible to describe fully. However, 
the two major classifications are circumferential and 
axial types. The trend is to avoid circumferential 
grooves since they cut the bearing in two parts, each with 
an L/D ratio less than half of the original value, thus 
reducing sharply the load capacity. The oil flow is not 
increased appreciably nor is the power loss reduced. The 
only tangible advantage is in cooling the shaft. Other- 
wise, axial grooves do a much more effective job of lubri- 
cating sleeve bearings. 

The number and location of axial grooves is of consid- 
erable importance. From the standpoint of load ca- 
pacity, grooves should not be cut in the region of hydro 
dynamic pressures. However, from the standpoint of 
stability, breaking up the pressure profile by means of 
axial grooves is an effective way of eliminating vibration. 
Thus, a plain 2-axial groove bearing has a higher load capac- 
ity than a 4-groove bearing but is much more susceptible 
to oil whip. The effect on oil flow is also pronounced. 
Fig. 5 shows three different grooving arrangements where 





O//l flow 
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Temperature rise, deg Fx 10" 

















ia. Temp. rise 
E Fig. 4 | 
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but is not as effective as incressing orifice size. 0 e° 4 S & 10 
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Areo of chomfer, in® x 10° 
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oO 


Cylindrical Elliptical 


(a) Good 


oa 


Pressure 4-axial groove Tilting pod 


Fig. 6 


Fig. 6—Commonly used sleeve bearing config- 
urations. Noncircular bearings are used pri- 
marily because they reduce or prevent oil whip. 


Fig. 5— Three variations in circumferential oil grooves. When 
a circumferential groove is cut only in the upper half of a 
bearing it is a a an overshot bearing. In general, however, 


(c) Poor d 
axial grooves are more effective than circumferential ones. 


the oil flow decreased and the temperatures increased in 
the order of (a), (b), and (c). No oil can enter the two 
bottom grooves of (c) because of the high hydrodynamic 
pressures generated by the shaft. 

Bearing Geometry—The common types of sleeve bear- 
ings are: cylindrical, elliptical 3-lobe, pressure and tilting- 
pad. These configurations are shown in Fig. 6. In general, 
oil flow is higher and temperatures lower in elliptical and 
3-lobe bearings than in comparable circular bearings. 
The power losses in noncircular bearings are lower or higher 
depending on the average viscosity. 

The most common reason for reverting to noncircular 
bearings is to reduce or prevent “oil whip.” From exten 
sive service data, these bearings are tabulated according 
to their resistance to whip as follows: 

Tilting-Pad (most stable) 
3-lobe 

Axial Groove (4 or more) 
Pressure 

Elliptical 


Cylindrical (least stable) 


DESIGN RECOMMENDATION 


Table III gives some typical or recommended design 
limits. Table I summarizes all of the above points, but it 
should be borne in mind that while substantially the pic 
ture is true, many of the “yes and no” statements must 
be read with the qualifications discussed in the preceding 


paragraphs. 
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EDITOR’S NOTE—This article correlation of 


experience and data derived from extensive research and test 
In the following list of articles published in Product 


represents a 


programs. 
Engineering specific aspects of bearing design and performance 
are discussed in greater detail: 

“Scoring Characteristics of Bearing Metals,” A. E. Roach, 
November 1954, page 171. Results of tests of scoring, galling 
and seizing characteristics of thirty-eight elemental metals which 
were run against steel. 

“Power Metal Bronze Bearings,” P. Glick, April 1954, page 
182. Design data to insure satisfactory operation. Includes 
press fit values, dynamic load capacities, ID close-in, etc. 

“Oil Whip,” D. P. Timo, February 1953, page 171. What 
oil whip is and how to prevent it. 

“Selecting the Right Journal Bearing Materials,” E. H. Scott, 
Jr., and E. R. Booser, September 1952, page 119. Includes 
requirements for bea.ing materials, and data on the following: 
white metal alloys; copper-base alloys; aluminum; silver; por- 
ous metals; cemented carbide; cast iron; graphite; and plastics. 

“Journal Bearing Lubrication,” A. E. Roach, and C. B. Griffin, 
October 1949, page 96. A discussion of lubrication funda- 
mentals, types of friction and effect of oil film pressure, load, 
speed, and viscosity on performance. 

“Oil-Inlet Holes and Grooves for Journal Bearing Lubri- 
cation,” A, E. Roach, and C. B. Griffin, November 1949, page 
110. Discusses location of oil-inlet holes and grooving for 
hydrodynamic lubrication and partial-film lubrication. Includes 
recommendations for dimensions and shapes. 

“Oiling Devices and Lubrication Systems for Journal Bear- 
ings,” A. E. Roach, and C. B. Griffin, December 1949, page 
112. 

“Plain Sleeve Bearings,” October 1948, page 129. A 32-page 
special report including: (1) bearing performance factors; (2) 
design concepts; (3) bearing types; (4) engine bearing re- 
quirements and materials; and (5) porous bearings, hydrody- 
mamic bearings. 
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Contactors 
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Redesigned 
for Durability 


and Simplicity 





“Armoture 





A-C magnet assembly (above) 
was replaced by d-c unit (right) 
which is simpler in construction, 
has longer mechanical life, and 
will operate over a wider voltage 
range. Increased life is a result 
of reduced pounding of magnet © 
faces because of pull versus travel 
characteristics of d-c type. 








FEATURES 





Recent developments in the control industry 
put greater emphasis on the reliability of 
equipment. Large contactors, such as the 600 
amp, 600 volt a-c unit shown above with two 
arc chutes removed, which are used on a 
variety of standard motor starters and special 
controls, must operate several million times 
under adverse conditions. 

To meet these requirements, the Allis-Chal- 
mers Mfg. Co. has redesigned its NEMA Size 
4, 5 and 6 a-c contactors. Components and 
their arrangement were changed to improve 
reliability and efficiency and, at the same time, 
to simplify production and assembly techniques. 
These changes include a more durable magnet, 
a completely new movable contact assembly that 
reduces bounce during the closing cycle, and 
elimination of blowout coils. 


-Armoture stop 


4rmoture- 


Gag 
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A) SOLUTION 





® 
4 * 
y 


Contact No.2 





Contact No.3 


PROBLEM: For long life and reliabk operation, bounce of con 
tacts during closing must be minimized. Bounce can occur as the 
contacts first touch, as the contacts roll, and finally at the heel of 
the contact as the shaft stops turning and pivot point B in 1 
becomes fixed. If a small d-c voltage is impressed across a con 
tactor that bounces, the oscillogram of that voltage might look 
like 2. Heel bounce is the most undesirable because it reduces 


the current-carrying capacity of the contacts and can cause stick 
ing or welding. 
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SOLUTION: New mov 
As shaft A rotates 
together until the 


ible contactor a ; 


the contact 


arm and 


ontact Carrier move 
ontacts touch at their tips. As haft con 
tinues to rotate, the carriers pivot about B and the moveable con 
tacts roll, transferring the point of contact from the tips to the 


heels for 


and 4 compar 


the 


Oscillogram 


Arrows in | 


new design 3 shows no heel bounce 
magnitude and direction of velocity 
of various points in old and new designs 


(continued on next page) 
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PRODUCT DESIGNS Contactors Redesigned (continued) 


OLD moveable contact assembly (left) 
used 32 parts, including hardware. New 
design (below) has 23 parts. Most of the 
reduction is in hardware. Two screws 
now clamp the flexible lead; two addi 
tional screws were required in old design 
with washers, lockwashers and nuts. This 
change eliminated one current-carrying 
joint. New contact carrier is steel since 
it does not carry current. Also, contact 
springs now snap in place instead of 
being held by special machined stud with 
two nuts and washers. 


























PATENTED arc-centering and interrupt 
ing device shown below provides blowout 
action as the arc between the parting 
contacts impinges on the U-shaped metal 
plates. The current passing around the 
bottoms of the plates establishes a strong 
magnetic effect, causing the arc to center 
and move rapidly upward. Rapid deion 
ization at zero current then takes place 
as a result of turbulence and cooling 
caused by the U-shaped metal plates 
Interruption is quick and positive. No 
blowout coils are required 


One of these new contactors is 
shown during a test to destruction on 
the front cover of this issue. Thus 
the flames and sparks shown in the 
illustration. Under normal opera- 
tion, of course, these would not be 
present. 
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re 


Versatile 


Digital 


Recorder 


A miniature instrument that records 
and controls pulse rates and ratios has 
been developed by Ray N. Auger, New 
York, N. Y. The problem faced was to 
provide economical means for recording 
discrete low-pulse-rate signals. Integrat- 
ing circuits used in high pulse-rate work 
could not be adapted to low pulse rates 
because of prohibitively large time con- Lachey 
stants. Electro-mechanical components in ke ; 
computers offered an inexpensive design; SIGNALS ARE PUNCHED on a roller-driven strip of coordinate pap: 
with the advantage of discrete signal in- Unit has three inputs—X, Y and Z. Y input advan es punch acros width of 
put, the instrument is accurate to one unit. paper; X input actuates punch, and Z input regulates distance between punches 
The following specifications guided de- along length of paper. Thus, unit can plot points representing Y/X and Z/X; 
sign: (1) Adaptability to both measure- pulses up to 10 cps can be plotted. Built-in timer gives selection of 6 puls 
ment and control (2) recording low Pulse-out jack is used to furnish timer output to external devices. To return 
frequency rates in industrial cyclic proc- punch to original position before striking, cancel Y jack is used. Compact unit 
esses ; (3) low-cost construction ; (4) sim- is result of use of two U-shap« d interlocking chasses. Mountings for the inner 


; 


ple operation. components is divided between the two chass 


Timer pulse 
selector switch 


intervals from 2 sec to 4 hr, and can supply either X or Y input circuit 


FIRST CONSIDERATION was how to 
sum up pulses. A screw-feed was con 


sidered using two half-nuts. Alternative 


+ 


Guide rod was an electronic counter and brush a1 
bracket rangement using electro-sensitive paper 
but spring-loaded brushes would involv 
critical adjustments. Screw-feed was s¢ 


Mel?-net lected because of simplicity, reliability and 


return 
spring 


low cost. Punch pointer was chosen instead 

pen, on basis of serviceability. A-c was 
~~ hosen for relays and solenoids to eliminate 
ed for a rectifier, and reduce contact 


Punch 


solenoid wear Y-input pulse actuates solenoid 


which causes pawl to engage ratchet; 

through gearing, screw is turned one revo 

lution per pulse. A linear-pull solenoid is 

used instead of rotary solenoid or motor 

and-clutch, because of lower cost. Solenoid 

loses switch, energizing self-holding relay; 

Y-input relay acts to release solenoid, to prevent 

Conce!-Y solenoid over-heating of solenoid. X-pulse actuates 
tae nother solenoid which forces up strik 


bar, making punch. Punch carriage is re 
Cam snap switches turned to nut by leaf spring 


Synchronous motors 
(continued on next page) 
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PRODUCT DESIGNS 


Digital Recorder (continued) 
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(RIGHT) The recorder can be used as an integral curve com 
puter by adding a six-relay circuit with rotary switch. Rotary 
switch in circuit shown is pre-set for number of Y-pulses per 
X-pulse interval, If input is at pre-set pulse rate, stepping switch 
1 closes as time pulse is emitted, to simultaneously energize K2 
and K3; point is punched on recorder, stepping switch 1 is re-set 
for next interval, and K2 and K3 de-energized. Should incoming 
pulse rate be less than that for which switch is set, time pulse 
will energize K3 before K2 is energized. Thus, input pulses are 
cut off from recorder and fed only to K1, advancing stepping 
switch. At moment set number of pulses is reached, K 
gized; K4 then acts to re-set stepping switch. Number of pulses 








144 








2 is ener- 


received by circuit between time pulse and re-set is subtracted 
from number of pulses delivered during succeeding interval. 
Should pulse-rate be greater than that for which rotary switch 





p-Cerria ge guide 
--Corriage 


- ~Rubber stop 


“Screw 
shoft 


~""Pulley 











(LEFT) X-input pulse which actuates 
punch solenoid also energizes delay relay: 
punch-pulse termination relay is in turn 
energized, opening the punch solenoid to 
remove striker bar from carriage lever path 
Use of two relays instead of one time-delay 
relay was economy step. As punch pulse 
termination relay is closed, two-position 
stepping switch is actuated, operating 
cancel-Y solenoid. Placing plug in cancel-Y 
jack also actuates stepping switch, inde 
pendent of punch solenoid. 


<— 


is set, K2 will be energized prior to K3. Input is then divided 
between recorder and positive integrator. K5 is energized to 
advance wiper on stepping switch 2; K6 opens switch, taking K7 
out of input circuit. When time pulse energizes K3, K4 is actu 
ated, to re-set stepping switch 1. Contacts of K2 and K3 ar 
re-opened, and S6 re-closed; K7 and KS are energized. K7 moves 
wiper back to zero by the number of additional pulses received 
during preceding interval; K8 acts to double number of pulses 
fed into negative integrator and recorder unit. When stepping 
switch 2 returns to start point, K7 and K8 are de-energized. The 
number of pulses in excess of the set rate is thereby carried over 
to succeeding interval. In effect, the recorder and external circuit 


ti 
shown perform the operation, F(X -f. F(x) dx 
te 
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TWO HALF-NUTS on which punch carriages 
are mounted are alternately fed along screw 
shaft; only one nut engages screw any given time 
Rods guide nuts horizontally; pins sunk into nuts 
guide punch carriage vertically. Nuts are alter 
nately engaged with screw by cancel-Y solenoid 
(not shown) which pivots carriage lever. After 
one punch strikes paper, carriage is pivoted to 
bring the second punch (at screw start position) 
against screw, and first punch is returned to screw 
start position. The punch mechanism thereby is 
able to continuously receive Y-pulses. Use of 
single punch would involve re-set delay. Punches 
are returned to start point by a helical low-rate 
spring that provides sufficient tension to re-set 
punch from any point. Pulley reduces spring 
deflection by one-half, and saves space. Paper 
roller is driven by solenoid-pawl-gear drive similar 
to screw-feed drive. Rotary switch (not shown) se 
lects one of six switches shown, right, for appro 
priate cam—three driven at 1 rpm and three at 
1 rev per 4 hr—for time base. Change ratio from 
cam to cam is ten or less. 
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Loading conditioner onto truck 
Handle lock 






































screw ‘ 
Handle hinge 
Platform r 
: 
| | 
Support 
: 
Hondle 
shaft : 
TRUCK, AT LEFT, measures 324x224x13 in., 
and can be hand-carried, weighing 49 Ib. Folding 
the truck into compact unit is made possible by 
hinged handle. Steel pipe and tubing is used 
throughout truck, except for flat stock support. 
Steel was selected in preference to magnesium (dif- 
ficulty in welding) and low-cost aluminum (requir- 
ing larger section). All connections are either 
welded or bolted. To help reduce weight, tubing 
replaced pipe in handle shafts where working 
stresses were low. Support uses flat stock, to facili- 
tate tight securing of bolts for rigidity. 
: 
. 
° 
Elevating | 
Window air conditioners are heavy enough to ; 
require two men to lift for installation; a means : 
was needed to permit one-man installation. Re- = STAIR-CLIMBER ASSEMBLY consists of eight spring-loaded / 
quirements that had to be fulfilled were (1) A plat- rockers which minimize friction in stair climb. As truck is pulled up, a 
form to elevate 300 Ib load 43 in., remaining level load is passed from one rocker to next. Endless belt stair-climber had : 


comparatively high frictional resistance and was difficult to repair 
Rockers in stair-climber assembly are tangent with line between outer 
circumference of wheel and end of handle, and thus parallel to pull | 


throughout the elevating range; (2) method of 
loading conditioner onto platform; (3) light weight 


and low cost unit compact enough to fit into car force exerted by operator up stairs. Non-tangential relation would 
trunk. A hand truck developed by the Fairbanks place greater effort on operator. First rockers tried were rounded at 
Co. meets these requirements. spring-tetainer end and tended to cock; flat base now used insures 


return of rocker to original position after transmitting load. Styrene 
rubber compound used for rockers provides desired combination of 
hardness and compression strength, to resist abrasion and deformity. 
Springs are 0.062 in. dia music wire. / 


Truck has been designed for a 100 per cent over- 
load capacity and is equipped with spring-loaded 


rocker assemblies to facilitate stair climbing. 


146 Product Engineering — August, 1955 


Pulling lood uptairs on rockers 





























Cronking to lift truck platform 





Load at installation height 
being moved onto sill 

































































Platform 


Handle lock CRANK ADJUSTS PLATFORM HEIGHT by means 
of a screw which moves platen support along screw 
shaft; screw driver end on crank fits in slot on face of 
screw shaft; resulting universal action gives clearance 
between hand and handle at start of lift. Slots in 
handle shaft are used for adjusting handle length, to 
accommodate size of operator; in lifting, handle must be 
extended full length as shown to give horizontal plat 
form level. Handle is locked by screw in bushing 

iin ¥ Double platen support is hinged at two points shown 

iene support a Platform rests on curved section of support and hinge 
Stair collars, Horizontal platform level is kept throughout 
climber lift range by relative movement between support and 
assembly platform in the two collars. Nose-piece is hinged so 
truck can be brought flush to wall. 
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PRODUCT DESIGNS 


NEW MODEL, right, has same 
physical dimensions as old pro- 
jector. Housing and frame for- 
merly sand cast, are die-cast alumi- 
num. Film travels essentially same 
path in both models; but new unit 
requires fewer spools. Rear half of 
redesigned projector—lamp hous- 
ing and base—can be installed in 
former models. Plastic handles 
replace switches, and operating 
controls—except for sound—are 
grouped on panel. Using same 
blower temperatures are now 





a 


22s... 


SS = 


- 
= 





twenty per cent lower. 


Motion Picture 


Projector Redesigned 


Cooler operation, simplified controls and improved 
appearance were the objectives of Designers for Indus- 
try, Inc., Cleveland, Ohio, in redesign of the Victor 
Animatograph 16-mm motion picture projector. 

Temperatures were reduced through improved air 
flow and increased heat-absorption area. Operation 
was simplified by relocating lever handles and installing 
a one-point lubrication system. Use of smoother lines, 
plastic handles and smaller number of film fed spools 
enhanced projector appearance. Interchangeability of 
lamp assembly between old and new models was 
retained and production cost was not increased. 
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Oil reservoir 


Bearing 
rods for 
claw 
Cotton 
wicking 


Rotary 
shutter 


bearing 
lubrica- 


Two lines 
for front 
lubrication 


Seporote 
motor ond 
blower 


OIL SYSTEM in old projector had three lines; two points in 
projection were oiled only after disassembly. Small reservoir de- 
manded frequent filling. Lubrication system now has reservoir 
with 1-year oil supply. Five lines extend from reservoir—three to 


bearing and rods and two to once inaccessible front points 
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seme NEW MODEL uses spring-loaded shoes, adjusting for 
variations in film thickness, to insure positive sprocket 
action. Pawls formerly steel-tipped, are now sapphire—less 
sprocket-hole wear and longer pawl life results. Cover 
has been placed over clutch disengagement safety lever, 
for protection of mechanism against physical damage. 
Film gate, cooled by diverted air flow passing between 
lamp and film channel, has 15 per cent lower temperature; 
thus, film is less subject to baking. 





Threading lamp : a lohke otf idler 
= 


‘ Shoes 
/dlers 


Constont 
fension 
idler 
Photo 
e/ectric 
cell 
housing 


idler 


Lomp handle 


Idler 
roller 
(ABOVE) Cylindrical lamp housing of old model pro- . Bs, ny 
vided relatively small surface area for heat absorption; | a bis ed paren 
back air pressure was created as air passed from rec- of | Sha gave eter, 
tangular blower section to cylindrical housing in short 
length of travel. New model incorporates a rectangu- 
lar lamp housing. Housing temperature in old unit 
was also raised by multiplicity of contacts between 
outer baffle and housing; screws through housing were 
used to support baffle. Now, baffle is pin-supported 
from base casting and no pin touches lamp housing; 
connection is thumb screw at top of outside baffle. Scroll and ) housing 
In old model, lamphouse louvers were at 45-deg angle lower lomp 
from vertical, allowing large cone of light to escape, 
impairing picture definition on screen. Double set of 
louvers on new model serves as partial light trap, with 
cone of light reduced to 15 deg. Louvers were de- 
signed as compromise between light trap and air outlet. 
In grouping the controls on panel strip for easier 
operation “still” handle was relocated. In new position, 
handle has lever and wire linkage; but linkage is so 
fitted into housing that no interference is given air 
flow. “Still” and “rewind” levers are mounted on 
same shaft, held by screw bracket to housing. Assem 
bly of two housings is such that any axial shift of lever 
in bracket is prevented; no special fastenings are 


needed. 





ond part of 
blower scroll 


USE OF DIE-CAST PARTS contributes to lower tempera- 
tures and reduces costs. Die casting permits choice of more 
complex shapes than sand castings. For example, motor and 
sound system wires are now fit into die castings so not to 
obstruct air flow. Less machining is required on die cast 
parts, and assembly cost is decreased. 
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NEW HYDRAULIC EXTRUSION PRESS installed at the Lafayette, Ind., 
plant of Aluminum Company of America is the largest in the world. Aluminum 
extrusions up to 110 ft long weighing 2500 lb can be produced. Some of the 
larger shapes produced on the new press are shown. 


... from the heavy press program 


the steps differing somewhat for heat-treatable and cold 
worked alloys. Cold worked materials are stretched, cut 
to length, corrected for contour and straightness, and 
inspected. This is followed by supplementary straightening 
if required, and on some alloys by artificial aging to 
develop maximum mechanical properties. 

Symmetrical and non-symmetrical cross sections of con- 
stant thickness present no problem. On compact shapes, 
large differences in thickness can be accommodated; for 
complex and intricate sections no precise rules can yet be 
offered. 

The die and support tools are comparatively low in 
cost. For an average solid extruded shape, tool charges 
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range from about $120 for a solid shape within a 
circle to approximately $300 for a shape within a 
circle. Such shapes include angles, bars, channels, H-beams, 
I-beams, tees and zees and a of architectural, 
truck body and aircraft shapes. More complex and larger 
sections, and semi-hollow and hollow shapes require higher 
cost dies. 
are required, die charges are negligible. 


Can a Shape Be Extruded? 


3-in 
5-in 


number 


But where substantial production quantities 


In tooling, two basic considerations determine whether 
a complicated shape can be produced by extrusion. First, 
can a die be constructed which can withstand the extru 


15] 








sion pressure at elevated temperatures without permanent 
set; and, second, will metal flow be equal in all areas of the 
die orifice? Available heat-resistant steels have sufficient 
strength that die material is a major concern only on 
very unusual shapes. Present experience in die design 
makes it possible to obtain equalized metal flow, and extru- 
sions having large differences of section thickness are 
readily produced. 

Two production considerations generally influence the 
case of producing an aluminum extrusion. Thinner shapes 
are more difficult to extrude, and departure from a sym- 
metrical, balanced cross section complicates production. 
Both of these considerations can be evaluated by the 
“extrusion factor,’ obtained by dividing the perimeter of 
the section in inches by its weight per foot in pounds. 
Generally, the lower the factor, the lower the extrusion 
cost per pound. However, the higher cost of thinner shapes 
may be more than offset by the lighter weight per piece 
and thereby justify the higher initial cost. 

Ease of extrusion of the alloy also enters the picture. 
Because of the relatively low pressures required, alloys 
such as 1100 (2S), 3003 (3S) and 6063 (63S), can be 
extruded into much more complicated shapes than the 
high-strength alloys—and at appreciably lower cost. 

\ liberal radius on both inside and outside corners is 
another important factor since it facilitates extrusion with- 
out surface checks and relieves points of stress concentra- 
tion in the die. However, square corners can be produced 
if necessary. 

Generally, rather deep recesses or channels can be pro- 
vided. On most strong alloys, a 3-to-l ratio of depth to 
width is common. Some strong alloy sections and most 
intermediate and low-strength alloy shapes can be made 
with recesses having much greater ratios. Shapes may be 
readily produced with re-entrant angles. 

Many applications demand hollow sections which are 
readily produced in intricate designs. While such shapes 
with a single void are most easily made, many hollow 
extrusions with multiple voids or hollows are also produced. 


Interlocking Shapes 


Extruded aluminum shapes offer the opportunity for 
joining by using interlocking sections with dovetail, tongue 
and groove, shiplap and offset features. Extended widths 


STEPPED EXTRUSION produced by changing the die after 
interrupting the initial extruding operation. 
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Table I—Thickness Limits for Conventional Presses 





Minimum Thickness, in. 
Circumscribing Aluminum Alloy No. 
circle diameter |— - : ~——-- 
in. 3003, 6061 
6062, 6063 


2014 2024 


Under 2 
2to3 
3 to 4 
4to5 
5 to 6 
6 to 7 
7to8 
8to9 
10 to 12 
13 to 14 


040 
045 
050 
062 
062 
078 
094 
109 
156 
188 


040 
050 
050 
062 
078 
094 
109 
125 


040 
050 
062 
078 
.094 
109 
125 
188 


coococoococo 
cooococoooo 
cocooooo 
coocoocoococo 








Table Il—Size Limitations for 


Press 


14,000-Ton Extrusion 





Minimum thickness for solid shapes 





Minimum thickness, in. 
Circumscribing Aluminum Alloy No. 
circle diameter, 

in. 3003 & 


6063 


6061 & 
6062 


2024 & 


2014 7075 


Under 13 
13 to 16 
16 to 19 
19 to 23 


0.093 0 
0.109 0 
0.125 0 
0.140 0 


109 0.125 
125 0.156 
140 0.171 


156 0.187 


0.156 
0.187 
0.250 
0.375 








Maximum weight per piece 
Maximum length per piece, heat treated 
Maximum diameter of cross section: 
Alloys 2024, 7075 
All others 


2,500 Ib 
110 ft- 


23 in. 
27 in 





may be assembled by slip fits or snap fits. Extruded assem- 
blies up to 24 in. wide are currently produced as roll- 
locked sections, with a number of individual extruded 
shapes combined by means of dovetail joints and the joints 
rolled tight to secure them. Such methods make possible 
wide shapes at lower cost and with thinner sections than 
if extruded in one piece. 


Stepped Extrusions 


combined in a single 
extruded length in stepped extrusions. A length of the 
smaller area is first extruded, and the dies changed for 
the larger area. This procedure supplies a large heavy end 


Two or more sections can be 


for holding tapered sections for milling, and saves a large 
amount of metal that would otherwise be converted to 
chips at a considerable cost. Stepped extrusions require 
dimensional tolerances that are wider than 
standard, as well as some decrease in surface quality speci 
fications. 


somewhat 


Thinner Sections 


Minimum thickness limits for extrusions produced on 
conventional presses are listed in Table I. The new 
14,000-ton extrusicn press greatly extends these manufac- 
turing limits as shown in Table II. Shapes with a section 
area of over 60 sq in. are possible. 
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Design of Integrally Stiffened Panels 


The new press also provides facilities for extruding 
wider flattened, integrally stiffened panel sections. Some 
of these sections are extruded in a V form and then 
flattened to produce parts wider than the diameter of the 
extrusion die, Wide ribbed shapes can also be produced 
in tubular form, and then flattened to make wider widths. 
Manufacturing limits for flattened wide-ribbed panel extru- 
sions are given in Table III. 


Tolerances and Finish 


Factors other than the die orifice dimensions that affect 
tolerances are die deflection, decreasing extrusion pressure 
as extrusion of a charge progresses, increased metal tempera 
ture resulting from work done on the metal, plus the 
inherent tendency of straightening operations to increase 
any existing dimension variations. 


Aluminum Extrusion Alloys 


\luminum extrusions are regularly produced in the 
following standard alloys, listed in order of increasing 
strength: FC, 1100 (2S), 3003 (3S), 6063 (63S), 6061 
(61S 6062 (62S 2024 (24S), 2014 (14S) and 7075 
(75S). ‘Two general classes of aluminum alloys are avail 
able, cold worked and heat-treatable alloys. The former 
are usually supplied in the annealed or —F temper since 
the extrusion temperature is above the annealing range. 
he heat-treatable alloys are supplied in several tempers 
covering a range of mechanical properties from the an 
nealed or soft (—0) temper to the heat-treated, or heat- 
T6) temper. When heat-treatable 
extrusions must undergo severe forming operations, the 
annealed (—0) and the solution heat-treated tempers 
(—74 and —W tempers) provide maximum formability; 
mechanical properties may then be increased by heat 
treating and aging after forming. 

Extrusions in EC alloy (61 per cent electrical con- 
ductivity) are supplied as round rod, rectangular bar, 
tubular and structural shapes. Extrusions in 1100 (2S) and 
3003 (3S) alloys are used where mechanical requirements 
are moderate but high resistance to corrosion and excellent 


treated and aged ( 


The initial goal of the Heavy Press Program was the design, 
construction and installation of a 75,000 ton forging press. In 
January 1949, Erwin Loewy gave a talk on this unit and used a 
working model to show how this press would operate. At that 
time, the largest forging press in the United States was an 18,000 
ton Mesta operated by Wyman-Gordon in Grafton, Mass. This 
unit superseded the 8000 ton Schloemann press installed in 
Alcoa’s Cleveland plant. 

It was felt that there would be too great a gap between the 
18,000 ton and 75,000 ton units and presses of 25,000, 35,000 
and 50,000 ton capacities were proposed. The problem ot sup- 
plying stock for these forging presses led to the conclusion that 
extrusion presses of 8,000, 12,000, 20,000 and 25,000 ton capaci- 
ties should be built to supplement the program, moreover giving 
design engineers the necessary equipment to produce the large 
sections which were required for the high speed, long range 
aircraft then being designed. 

The need for supporting equipment such as furnaces and 
straighteners and the structures to house the heavy press equip- 
ment raised the money requirement for the program to unten- 
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Table I1]—Size Limits for Ribbed Panel Extrusions 





Minimum Web Thickness, in 
Aluminum Alloy No. 
Size of Press Maximum 
Flat Width, 6061, 6062 


in. 6063 


2024 

2014 7075 
14 0.062 0.062 0.078 
5200-ton and 16 0.078 0.078 0.094 
smaller 18 0.078 0.094 0.125 
21 0.094 0.125 0.156 


23 8 0.062 0.072 0.094 
28 8 0.078 0.094 0.125 
14,000-ton 34 16 0.094 0.125 0.156 
40 0.188 0.250 0.375 











Tolerances are standard except: flatness on skin side 0.008 in 
per in. of width; tolerance between center fibs, 1.5 times standard. 





workability are desired. Shapes of 4043 alloy are used 
largely in the architectural fiekl for decorative purposes 
with a gray finish obtained by the anodic treatment 
Alloy 4043 (43S) has good resistance to outdoor weath 
ering. 

For structural use requiring intermediate strength 
6063 (63S) alloy has the best extrusion characteristics of 
the heat-treatable compositions. In th« 42 temper 
(extruded and heat treated at the press) the alloy has good 
workability for bending and forming operations. The 

TS and —T6 


properties, the 


tempers provide higher mechanical 


rS temper having the better forming 


characteristics, All tempers can be given an anodic treat 
ment to obtain a corrosion-resistant 


clear, coating fo1 


applications requiring an attractive finish with  littk 
maintenance. 

Alloys 6061 and 6062 have good forming qualities, high 
resistance to corrosion, and a yield strength comparable to 
that of mild Alloy 6062 has 
forming operations. For high-strength structural use alloys 


2024, 2014 and Most 


extrusions used in aircraft are 7075 alloy. Shapes in 6065 T6 


steel some advantage in 


7075 are employed aluminum 


good extrusion characteristics and relatively high 


have g 


} 


mechanical properties, and give the lowest cost per unit 


of strength. 


able limits. Accordingly, the program was cut back and re 
duced to present capacity. The U. S. Air Force-owned presses, 


operators and locations are as follows: 


FORGING 


35,000 ton 
35,000 ton 
50,000 ton 
$0,000 ton 


Cleveland, Ohio 
Grafton, Mass 
Cleveland, Ohio 
Grafton, Mass. 


Aluminum Company of America 
W yman-Gordon 
Aluminum Company of America 
Wyman-Gordon 


EXTRUSION 
8,000 ton 
8,000 ton 
12,000 ton 


12,000 ton 
14,000 ton 


Halethorpe, Md 
Torrance, Calif 
Torrance, Calif. 
Buffalo, N. Y. 
Lafayette, Ind. 


Kaiser Aluminum & Chemical 
Harvey Machine Company 
Harvey Machine Company 
Curtiss-Wright Corp. 
Aluminum Company of America 


Of the forging presses, all but the 50,000 ton unit at Wyman- 
Gordon and only the 14,000 ton extrusion press at Alcoa's La- 
fayette plant were in production in June, 1955. 
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Model 


~ 
~ 'Streomiines 


(A) Reproduction of a sketch by Leonardo da Vinci 
illustrating the eddies which form downstream from 
an obstruction. From “The Drawings of Leonardo 
da Vinci,” Ed. A. E. Popham, Harcourt Brace and Co., 
1945. (B) Sketches used by Osborne Reynolds in pre- 
senting his original paper describing the phenomena 
which resulted in the concept of the Reynolds num- 
ber. (a) His equipment for observing the behavior of a 
filament of ink injected along the center line of a trans- 
parent pipe. (b) Appearance of the ink with laminar 
flow. (c) Appearance of the ink with laminar flow 
undergoing transition to turbulence. From Philosopbi- 
cal Transactions, The Royal Society, London, Vol. 
174, Part III, page 942. (C) Hele-Shaw constructed a 
two-dimensional flow system with closely spaced glass 
plates and the model between. By introducing filaments 
of dye upstream from the model he obtained nearly 
perfect streamlines conforming closely to theoretical 
flow patterns for inviscid fluid. 


VISUAL 
FLOW 
ANALYSIS 








Fluid flow paths are difficult to determine ana- 
lytically. These simple and inexpensive empirical 
methods provide records and striking photo- 
gtaphs of fluid flow. Streamers of dye and smoke, 


weathervanes, optical refraction caused by stress 







and density variations, and boundary flow mark- 





ing techniques, provide valuable guidance in the 





design of flow passages and surfaces. 







C. C. PERRY 


Consulting Engineer, Roya! Oak, Mich 











THERE ARE MANY SITUATIONS in the design of fluidynamic 
devices in which the flow conditions are too complex for J 
mathematical treatment. If a theoretical expression for 
the flow pattern is obtained at all, it may embody so many 
approximations and assumptions that there is little resem- 
blance between theoretical and actual conditions. Point- 
by-point instrumentation of the flow pattern is often im- 
practical, if not impossible. These considerations, in 
addition to the desire for a picture of the over-all character 
of flow, have resulted in the evolution of a number of 
techniques for making flow patterns visible. The common 
techniques for both gases and liquids are: 
1. Contamination of fluid with foreign matter of con- 
trasting color or different index of refraction. 
2. Installation of pivoted vanes or tufts to act like 
weathercocks to indicate local flow directions. 
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Fig. 1—The Karman vortex-trail downstream from a cylinder is clearly indicated by 
the paths of floating particles in an open channel. (Ann Arbor Instrument Works.) 


3. Utilization of fluidynamic-optical effects. 

4. Tracing directions of boundary flow by erosion or 
staining. 

With these visual techniques it is possible to determine 
whether the flow is laminar or turbulent, whether separation 
and eddying are present, and whether there are secondary 
flows to be eliminated. Permanent records can be obtained 
with photographs or sketches. 

Because of the differences in density, viscosity, and 
compressibility between liquids and gases, the two types 
of fluids are treated separately here. It should be kept 
in mind that at subsonic velocities the flow of any gas 
is directly comparable to that of a Tiquid at the same 
Reynolds number. It may be more convenient or practical 
to conduct visual studies with a different medium than 
that employed in the device being investigated. The only 
limitation to this practice is the necessity for maintaining 
complete dynamic similitude. 


LIQUIDS 


Although the following discussion emphasizes water 
since this is the most common working medium, the 
methods described are generally suitable for most liquids. 

Addition of Contaminants. The liquid and the nature 
of its enclosure determine the particular contaminant to 
be used. For fully enclosed flow (as in a pipe elbow, 
pump, or blade system) it is customary to build a trans- 
parent model of the prototype for viewing the flow. If 
the flow is laminar, streamers of dye such as potassium 
permanganate or ink will trace path lines. Turbulent 
flow is much more common and requires granular, flaky 
or globular contaminants such as aluminum powder, 
small chips of mica or micaceous iron ore, small plastic 
or glass beads, rubber or cork particles, air bubbles, or 
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globules of a liquid immiscible with the primary liquid. 
When photographed with a flash bulb, the contaminant 
particles produce well delineated flow patterns. High 
speed motion pictures may reveal details such as small 
eddies, reverse flow at separation points, and local regions 
of instability. 

The specific gravity of the contaminant should be 
nearly the same as that of the primary liquid. This 
restriction becomes less critical as particle size is reduced, 
since surface forces are then much larger than gravity 
or inertia forces. Carbon tetrachloride and benzene 
can be mixed in proportion to produce a_ specific 
gravity equal to water, as can mixtures of nitrobenzene 
and olive oil, wax and rosin, and xylene and carbon 
tetrachloride. These fluids will tend to form discrete 
globules in water which can be observed because of 
their differing index of refraction. Air bubbles are a 
convenient form of additive because of the ease with 
which their concentration can be controlled. There is 
also no risk of damaging rotating parts, bearings, or 
small clearance surfaces as is likely with solid particle 
additives. 

For flow which can be simulated with a two-dimen- 
sional system a model can be placed in an open channel 
and the surface of the flowing liquid sprinkled with 
powder such as lycopodium, sawdust, or aluminum to 
reveal the character of motion. Photographs of the 
liquid surface will record the motions of the particles 
as streaks which are the fluid path lines past the model, 
as shown in Fig. 1. The flow velocity in an open 
channel must ordinarily be limited to less than a foot 
per second to avoid creating waves on the free surface. 
This limits the maximum Reynokls number attainable in 
such a system. An improvement is possible by the use of a 
liquid with a lower kinematic viscosity than water. 
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Fig. 2—Flow (from left to right) through a 
convergent-divergent nozzle as indicated by 
the streaming double refraction system using 
a synthetic dye solution. (Prof. F. N. Peebles, 
Dept. of Chemical Engineering, University 
of Tennessee.) 


Fig. 3—Model boat hull on which traces of 
boundary layer flow have been recorded by a 
hydrogen sulfide solution reacting with a 
white lead paint. (David Taylor Model 
Basin, U. S. Navy Dept.) 


Weathercocks. Miniature weathercocks or freely swing- 


ing vanes can be highly practical indicators of flow 


Tufts of wool or silk, tied to the model or 
wire grid in the vicinity of the model, have also 


used 


clirection. 
to ¢ 
been very successfully. Vanes and streamers will 
take positions corresponding to zero turning moment, and 
will point downstream. This technique is simple and inex- 
pensive, requiring no instruments except a camera to 
make permanent records. 

Although there are few descriptions of weather-vane 
applications in the literature of liquid flow visualization, 
the National Advisory Committee for Aeronautics has 
used this method quite widely in air flow investigations 
is described below. 

Streaming Double Refraction. When water containing 
the correct type and size of suspended matter is caused 
to flow through a transparent channel and subjected to 
1 beam of polarized light transversely to the direction 
of flow, 


ippears. 


a pattern of colored bands, or isochromatics, 
I'he optical principles employed here are the 
The 
the bands are related to the rate of shearing 
the water. With laminar flow, quantitative 
strain and thus 


same as in photoelastic stress analysis. colors of 
strain in 
data on 
gradients, can 


be obtained: but when the flow is turbulent, this tech 


shearing rate, velocity 
nique gives little more than qualitative information. Fig 
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under 
double 


visualization obtainable 


with the 


2 illustrates the type of 
flow 


refraction system. 


laminar conditions streaming 
A number of materials can be employed as the double 
Bentonite 


degree of fineness, will disperse itself in the water as 


refracting agent. clay, when of the correct 


tiny platelets which, under the action of shearing strains, 
apparently take 
optical effect. 
similar 


an orientation producing the desired 
Vanadium pentoxide particles produce 
results. Recently investigators at the University 
of Tennessee have employed a dilute solution of a syn- 
thetic dye (Allied Chemical & Dye Company’s Milling 
Yellow—NGS) as 


is optically and 


a birefringent medium. This solution 


chemically stable in the presence of 


common metals, demonstrates a high degree of bire 
fringence, and is similar to water in it viscous properties. 
This solution is also much easier to prepare than the 
colloidal suspensions which have been used in the past. 
rig. 2 was obtained with the synthetic dye solution. 
Boundary Flow. The flow of the boundary layer is 
often an excellent index to the general mode of flow 
through or around a fluidynamic device. With the exer- 
little 


the boundary 


cise of a ingenuity it may be possible to cause 
actions. 
A technique employed at the David ‘Taylor Model 


Basin in studying the characteristics of model boat hulls 


layer to record its own 
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Fig. 4—Left, study of flow around an airfoil at 
various angles of attack with smoke streamers 
for visualization. (National Advisory Commit- 
tee for Aeronautics.) Above right, high speed 
flash photograph of flow past a rotating pro- 
peller with smoke filaments in air stream. 
(Prof. F. N. M. Brown, Dept. of Aeronautical 
Engineering, University of Notre Dame.) Right, 
single smoke filament used to study the flow 
in a blade cascade. The smoke streamer vividly 
demonstrates the presence of a secondary flow 
vortex in the passage between the blades. (Na- 
tional Advisory Committee for Aeronautics). 


uses a model painted with a “dead flat” white lead paint. 
At the leading edges of the areas on the model where 
streamlines are to be recorded, a series of small holes 
is made for the purpose of introducing hydrogen sulfide 


during the test 


When the proper hydrodynamic oper 


ating conditions have been established, a concentrated 
solution of hydrogen sulfide in water is fed slowly through 
the holes. As the hydrogen sulfide is carried with the 
boundary layer water, it combines with the lead in the 
paint to form lead sulfide, leaving distinct black streaks 
on the model. Fig. 3 illustrates 


white surface of the 


typical streamlines recorded in this manner. Boundary 
traces can also supply qualitative information concern 
ing the local 


separation. 


velocity and the degree of eddying or 

Another technique is to paint the boundary surface 
of the model with a thick layer of paint (any color) 
and test before the paint dries. The boundary layer 
flow will erode lines in the fresh paint, indicating the 
local flow This method is suitable 
for small models which can be quickly painted and tested, 
and does not lend itself to photographic recording of 
the traces. A similar technique involves the use of 
streaks of paint applied transversely to the general direc 
tion of flow and tested while the paint is still wet. Some 


directions. most 


of the paint will be dragged downstream to produce a 
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rough picture of velocity ind direction 
If it to fabric ite the model. oO 
the surfaces form the 


is convenient 


which liquid boundari 


soap, ice, or some similar substance, warm water 


erode a pattern from which certain characteristics 


the flow can be inferred 


GASES 
Since air is the most common and important gas, the 


following discussion will be restircted to it, although 


the principles described are generally applicable to all 
gases. 


Addition Smoke or 


are most frequently used as subsonic ait 


visible 
flow 
to introduce smoke or vapor 


of Contaminants. vapors 
contam 
nants. ‘The usual practice is 


into the air stream through one or more small nozzles 
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forming individual filaments which flow through or 
around the model being studied. The resultant traces 
represent fluid path lines. Smoke or vapor trails also 
serve to demonstrate the presence and severity of sepa- 
ration, vorticity, or turbulence. Fig. 4 shows typical 
visualizations obtainable with smoke streamers. 

The contaminants used include kerosene vapor, smoke 
from burning wheat straw or oil-soaked cigars, and 
chemically produced smokes such as ammonia and hydro- 
chloric acid or titanium tetrachloride. The use of 
smoke streamers limits range of air velocities which can be 
studied. At low velocity the smoke filament will be affected 
by gravity and will deviate from the true path line if its 
density is different from that of air. As velocity increases, 
distance over which a continuous filament of smoke can be 
maintained is reduced. 

For very high air velocities and turbulent flow it is 
more effective to employ contaminants composed of 
discrete particles. The particles show up in flow photo- 
graphs as streaks representing flow paths. The NACA 
has conducted tests using balsa dust for this purpose 
because of its comparatively low mass and high reflec- 
tivity. A flow study of a model coaxial helicopter rotor 
by the balsa dust technique is shown in Fig. 5. 

Other solid particle contaminants used with air include 


Fig. 5—Balsa dust streaks indicate flow past coaxial 
helicopter rotors. (National Advisory Committee for 
Aeronautics.) 


small tufts of wool, bits of paper, soap bubbles, chalk 
dust, and even glowing coals. The principal limitation to 
many of these contaminants is the damage inflicted upon 
the aerodynamic model or the wind tunnel. 

Weathervanes. Direction indicators may take th« 
form of small pennants or streamers of silk or wool 
attached to miniature flag poles mounted on the model. 
Each streamer assumes an orientation corresponding to 
zero turning moment and points downstream to indicate 
the direction of flow in its vicinity. 

Indicators can also be fabricated from thin sheet 
metal and hinge-mounted on pins so that they swing 
freely. The vanes must be mounted to swing in the 
horizontal plane unless aerodynamic forces are much 
greater than gravity forces. 

In another system a number of woolen tufts are 
mounted on a screen downstream from the model (in 
a wind tunnel), and the tuft deflection is photographed 
from a point still further downstream. The result is 
a well defined cross-sectional picture of the flow in the 
wake of the model. The photographs of Fig. 6 demon 
strate very clearly the manner in which the tip vortex 
strength and location are affected by the angle of attack 
of a 60 deg delta wing. 

Methods Based on Density Changes. Aerodynamicists 
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Fig. 6—Tuft grid photographs of a delta wing at 
several angles of attack illustrating the manner 
in which the intensity and location of the tip 
vortices vary. The grid is made in one inch 
squares, and three-inch lengths of four-ply wool 
are attached as free-swinging tufts. (National 
Advisory Committee for Aeronautics.) 


employ three different systems of air flow visualization 
based on density variations in the air. These systems 
are described in the order of their optical complexity. 
The simplest method is called the shadowgraph tech- 
nique, shown in Fig. If a brilliant point-source of 
light (say, an electric spark) is so placed that its rays 
pass transversely through the flowing air in the vicinity 
of the model, a film on the opposite side of the air 
stream wil record any density variations occurring in the 
flow about the model. This same phenomenon is ap 
parent to the eye when warm air rises from a paved 
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photographing 
of Tlow patters 


nage 


Fig. 7—Above, shadowgraph system for visualizing super- 
sonic air flow is responsive to rate of change in density 
gradient. Below, shadowgraph of missile in free flight at 
1,500 mph. (National Advisory Committee for Aeronautics.) 


street or from the top of an automobile in th 
time. The the 
caused by corresponding areas of density variation 
ibout the 
will be 
minor density changes and correspondingly little contrast 
on the film. With flows, 
the accompanying compressibility sharp 
pictures can be obtained. 


umMmec! 


areas of varying contrast on him ar 


| 
na 


hence light refraction) in the air stream model 


Under normal subsonic conditons there onl 


transonic and 


and 


flow 


supersonic 
effects, 


Because of low cost and freedom from optical com 
plexity, this system is quite widely used for aerodynamic 
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Fig. 8—Left, schlieren system 
for studying supersonic flow. 
Prisms represent areas with den- 
sity gradients. The rays are re- 
fracted up or down depending 
on the density gradient. (Na- 
tional Advisory Committee for 
Aeronautics.) Below, schlieren 
photograph of missile at Mach 
number 2.8. Note reversal of 
dark and light areas above and 
below missile. (National Ad- 
visory Committee for Aeronau- 
tics.) 


person. 
Knife edge cut-off 
Condensing /ens 


Piane of 
observation 


Wind tunnel 





Screen 
splitter 
Fig. 9—Left, interferometer optical system senses density variations 
Light directly. The light beam is split in two parts; one half goes through 
source the wind tunnel and past the model while the second half goes around 
\ the tunnel and joins the first part at the second splitter. The combined 
4 beam is focused on a screen for inspection. Below interferogram of air 

















flow past a missile at Mach number 1.39 illustrating interference 
fringes. (Dr. H. W. Liepmann, Guggenheim Aeronautical Lab., Cali- 


fornia Institute of Technology.) 


image splitter Mirror 


research, though little quantitative data 
can be obtained from it. 

The second method is the schlieren 
system. Like the shadowgraph, a light 
beam traverses the air stream and simi- 
larly depends upon changes of index of 
refraction with density to cause visible 
flow patterns. Fig. 8 illustrates the basic 
components of the 


schlieren system: 


a light source, a lens for creating a 
parallel beam of light, a second lens 
for converging the beam to a_ point, 
a knife edge for obtaining and con- 
trolling optical sensitivity, and a screen for observation or 
photography 

In practice the knife edge is first adjusted (with no 
air flow) so as to cut off part of the light beam until 
the field image on the screen is uniformly dark but not 
completely devoid of light. With the introduction of 
air flow, any density variations in the vicinity of the 
model cause refraction or bending of the light rays. 
rays that are bent upward miss the knife edge 
entirely and cause correspondingly brightened areas on 


the screen, while the downward bent rays are intercepted 


he 
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by the knife edge and produce darker areas on the lower 
half of the screen. 
Fig. 8 includes a typical schlieren photograph of a 


missile at a supersonic velocity. The schlieren system is 
! 


very sensitive, even to low density gradients. 

Although the shadowgraph and schlieren systems are 
used most commonly for transonic and supersonic flow 
investigations, they can be adapted to subsonic. testing 
with the introduction of synthetic density gradients. 
If heated wires are placed in the wind tunnel, upstream 
from the model, they will shed streamers of warm (and 
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less dense) air. A shadowgraph or schlieren system will 
show the trace of these warm air filaments as they flow 
past the model and allow studies of air flow past auto 
mobile bodies and wings of subsonic aircraft. 


The third method is the interferometer system. This 
technique employs the most complex optical arrangement 
but is capable of producing quantitative data on the 
density at any point in the field being studied. The 
interferometer system is composed, as shown in Fig. 9, 
of a light source, a collimating lens, two light beam 
splitters, additional mirrors and lenses, and a screen. 
The first splitter divides the light, sending half of it 
through the wind tunnel and half by a roundabout path. 
The light beams are reunited by the second splitter and 
focused on the screen for observation or photography. 

Density variations in the air around the model retard 
or advance the light rays passing through that area, 
while the control beam is unaffected. When the two 
beams are reunited, interference fringes are formed, 
as shown in Fig. 9. By noting the degree of shift in the 
fringes under different flow conditions it is possible to 
determine the air density at each point and, through 
aero- and thermodynamic relationships, other significant 
variables for proper interpretation of the flow conditions. 

Each of the three optical systems is sensitive to a 
different function of the density. The interferometer 
system senses the density variations themselves; the 
schlieren system responds to density gradients; and the 
shadowgraph technique detects the rate of change of 
density gradient. These functional differences will some- 
times affect the choice of visualization system for a 
particular aerodynamic study. 

Boundary Marking Techniques. When it is impractical 
or inexpedient to construct a transparent model for 
flow visualization, a record of the boundary layer flow 
can ordinarily be used to produce an acceptable picture 
of the over-all flow pattern. Sometimes the boundary 
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layer itself is the object of investigation; when studying 
separation, transition from laminar to turbulent flow, 
or similar phenomena. 

In one method a mixture of kerosene and lampblack 
is applied to all surfaces of interest on the model which 
is immediately subjected to the prescribed test conditions 
The wet mixture tends to flow along the surface in the 
direction of the boundary layer flow, and as the kerosene 
evaporates, the patterns become fixed for observation 
after disassembly of the unit. Some investigators have 
introduced the kerosene-lampblack mixture into the ait 
stream just ahead of the test unit during operation 
The mixture deposits on most of the boundary surfaces 
and, as above, becomes fixed to form a relatively perma 
nent pattern. 

The kerosene-lampblack technique is inexpensive, sim 
ple, and versatile, and has been used to study the inlet 
and outlet flow patterns of compressors, fans, cascades, 
and other blade systems. The same technique has also 
been applied to external flows (around an airfoil, for 
example). Fig. 10 illustrates the flow around an NACA 
type wing profile observed at the David Taylor Model 
Basin. 

In another technique the boundaries are coated with 
a thick layer of paint and the device tested before the 
paint dries. The air flow past the boundaries will erode 
and drag out a pattern indicating flow directions. It 
is also possible to paint the passage walls with white 
lead carbonate in a 
bleed hydrogen sulfide into the air stream from small 
holes in the walls. The hydrogen sulfide reacts chemi 
cally with the lead carbonate to produce dark streaks 
indicative of the boundary layer flow. 

Chere are also techniques used primarily for indicating 
boundary layer from 


coating of normal thickness and 


laminar to 
hin coats of volatile indicating liquids 


the transition of the 
turbulent flow. 
are applied to the model 
Since the 


surface immediately prior to 


testing. rate of evaporation is much greater 
in the region of the turbu 
lent than in 


the laminar, the test can be 


boundary layer 
stopped before the coating 
has completely dried and the 
model examined for wet and 
dry zones. The contrast be 
tween the wet and dry regions 
can be heightened by em 
ploying coatings which have 
different optical properties in 
the two 
sprinkling a reflective powder 
over the that it 


will adhere to the wet areas 


conditions, or by 


model sO 


Fig. 10—Flow around an air foil as recorded 
by kerosene and lampblack mixture on a glass 
plate used as the end boundary for the wing. 
(David Taylor Model Basin, U. S. Navy Dept.) 
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Fig. 1—Simplified Drafting Procedures. Views are 





reduced to one, dimension lines and arrows omitted, 
centerline notations and abbreviations used, and 








call-out contracted, as shown in (a). Extreme ex- 
ample of simplified short-cut drafting is shown in 














(b) Moke from std angle 0./25x15x2.0 





(b). Sketch of L-shaped section would be useful 
only to experienced shop personnel familiar with 
specialized product described. 


Fig. 2—Standardized Conventional Procedures. Use of three views, standard 
dimensioning and notation, conventional call-outs, and scale drawing, as 


shown in (a) and (b), typify most commonly practiced drafting procedure. 


Drafting Procedures . . . 


Should be standardized rather than simplified 


Seventeen-point comparison and tabulation of three major prac- 


tices in industrial drafting: simplified, standardized, and unrestrained. 


H. H. ASH, HUNTINGTON, NEW YORK 


MucH RECENT ATTENTION has been given to the possibility 
of reducing drafting costs through application of “simpli- 
fied’’ drafting methods. “Simplified Drafting’? by Rau 
and Healy, has claimed to show the economy of such 
“simplified” procedure. In an article, “Should Current 
Drafting Practices Be Further Simplified”, by Dean J. 
Gerardi (see Editor’s Note at end of article) distinction 
is made between simplification by omission and simplifica- 
tion by standardization. The chief draftsman, understaffed 
in experience personnel and working on an accelerated 
schedule, realizes that many so-called simplified methods 
have limited application, and improperly used, will only 
transfer the burden of high costs to the manufacturing 
department. His problem is that of definition of true 
drafting simplification, and once defined, adaptation to 
his particular job requirements. 

Industrial drafting practices are of three major types: 
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1. Simplified. The elimination of every line, symbol, 
dimension and picture that can be eliminated without 
defeating the intent of the drawing. Surplus views are 
omitted, and free-hand sketches encouraged. See Fig. 1. 

2. Standardized Conventional. Presentation full and 
to scale, but simplified to essentials through standardization 
of practices. See Fig. 2. 

3. Unrestrained. Highly stylized drawing characterized 
by frills and superfluity, usually signified by an unwill 
ingness of the draftsman to adjust to standard practices. 
See Fig. 3. 

Both simplified and conventional standardized drafting 
can be used to effective advantage; however, no indus- 
trial organization can economically support unrestrained 
drafting. Point-by-point comparison of the three methods 
is shown in the table on page 164. 

Intelligent selection of drafting method is based on 
knowledge of the specific draftimg requirements which 
may be classified as follows: 

1. Government Work. Most government contracts re- 
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Fig. 3—Unrestrained Drafting. Redundancy of method is shown in (a) with 
use of unnecessary views and cross-sectioning. Further superfluity is indicated 
in (b) with pictorial thread representation and detailed call-out. 


quire that drawings be in strict accord with specific 
instructions on format and detailed preparation. Contract 
may be made with a company other than the designer for 
manufacture of the product; hence, the drawings must be 
completely understandable to any manufacturer for produc 
tion of exact, interchangeable parts. 

2. Production Work. Large-scale production of inter- 
changeable parts requires that drawings be clear in presen- 
tation, accurate in dimension and complete in information. 
The requirement holds whether production is done by 
design concern or sub-contractor. 

3. Experimental Work. In experimental or bread-board 
model work, the drawing is prepared for a single prototype 
or a limited number of prototypes. Engineering and 
manufacturing modifications usually subject the drawing 
to revision. An engineer or draftsman customarily oversees 
the assembly or fabrication process. 

4. Specialized Work. Certain industries, such as the 
structural steel and electrical, delimit drafting to a small, 
fixed number of materials or fabrication processes or both. 
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EDITOR’S NOTE—In reporting developments during recent 
months on methods for reducing drafting costs through work 
simplification, Product Engineering carried an extensive review 
of “Simplified Drafting Practices’’ by Rau and Healy, published 
by Wiley & Sons, Inc. The review, in the June 1953 issue start 
ing on page 334, commented that “this book marks the first 
major change in industrial drafting practice in years.” 

Then in “Expensive Fancies,” an editorial by G. F. Nordenholt 
in December 1953 page 127, called attention to time-consuming 
industrial drafting practices, and the need for simplified drafting 
practices which give clear and accurate drawing at minimum 
cost. “More on Expensive Fancies” by J. Shigley in February 
1954 page 282, stated that schools should re-assess the purpose 
of the engineering drawing course, and suggested the use of 
sketches and color in short-cut drafting. G. E. Rowbotham in 
“And Still More Expensive Fancies” in April 1954 page 289, 
offered an argument against “simplified” practices as 
sketching, on basis that accuracy and completeness should not 
be sacrificed for speed. 


such 


“Should Current Drafting Practices Be Further Simplified,” by 
J. Gerardi in May 1954 page 161, presented a program for 
implementing industry-wide simplification of drafting practices 
“Standardization in Drafting Practice’ in June 1954 page 320, 
urged further progress of the standardization program, 
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COMPARATIVE 


DRAFTING METHODS (continued from page 163) 





ITEM 


SIMPLIFIED DRAFTING 


STANDARDIZED 
CONVENTIONAL DRAFTING 


UNRESTRAINED DRAFTING 








. Screw threads or 
tapped holes. 


Definition of simple, or 
generally used parts. 


Views and elevations. 


. Holes, 


. Thread and tap 
callouts. 


Parts in assemblies. 


Frills, shading 


tepetitive views and 
callouts 


. Symbols in place of 
parts. 


. Symmetrical objects. 


. Seale. 


Extra size views. 


3. Crosshatching 


Free-hand. 
. Symbols in place of 
callouts. 


Abbreviations and 
contractions. 


Arrowheads, dimen- 
sion lines, sequential 
dimensioning. 


Shown in side elevation by center- 
line plus callout, or by simple hole 
(two parallel lines) plus notation. 


In end elevation hole is indicated | 


by centerlines only. 





Description of part in Bill of 
Material whenever possible (Spa- 
cer— 4% ID x &% OD x2 LG 
MCH STL.). No provision for 
part number identification, tole- 
rance, surface finish, processing. 


Views often omitted by use of 
dimension and such notations as 
rHK, SQ, ON CENTERLINE, HEX, etc. 


Indicated by centerlines or nota- 
tions. 


Simple thread callout, such as 
10-32. Class of fit, range of tap 
drill size, pitch diameter usually 
omitted. 


Picture of parts often omitted in 
assemblies in favor of callouts. 


Omitted. 


such as 
NOTED, 


Eliminated. Notations 
SAME ‘AS and EXCEPT AS 
used instead. 


Encouraged wherever possible. 


Partial views for symmetrical 
objects encouraged. 


Drawings need not be to scale, 
but in proper proportion. 


Drawings of small parts generally 


drawn oversize and not necessarily 
to scale. 


Crosshatching discouraged, used 
only for clarity not for identifying 
materials. No smudging. 


Recommended at all times. 


Use of symbols whenever possible. 


Abbreviations and contractions in 
accord with ASA and government 
standards. For dwgs. likely to be 
sub-contracted. Unrestricted use 
on internal working drawings in 
accord with company terminology. 


Arrowless dimensioning (progres- 
sive dimensioning) omission of 
dimension lines, point-to-point 
dimensioning using single line 
delineation. 











Dashed lines in side elevation of 
hole and concentric circles in plan 
elevation of hole. 


Complete picture with all dimen- 
sions, including part number, tole- 
rances. Only views necessary to 
fully define part used. If part is 
commonly used, a standard draw- 
ing is prepared, or dimensions 
inserted in tabulated preprinted 
form. Duplicate drawing never 
made and identical parts always 
have same number. 


Views omitted only when part is 
clearly defined and fully dimen- 
sioned in other views. 


Shown as circles in end elevation 


| and parallel lines in side elevation. 


Occasionally omitted in one view 
when confusing. 


Complete thread callout given in 
accord with accepted standards 
such as Drill....to...., tap 10-32 
NF 2 P.D...., or in accord with 
spec.... 


All parts shown pictorially in all 
assemblies. 


Omitted. 


Eliminated. Notations such as 
SAME AS and EXCEPT AS NOTED, 
used instead. 


Encouraged on schematic draw- 
ings only. Some short cuts used, 
as in item 15 below. 


Partial views for 
objects encouraged. 


symmetrical 
All drawings and all views to scale. 


Small parts may be drawn over- 
size, but only to a given scale. 
When drawn oversize, actual size 
view must be shown. 


Crosshatching encouraged for ma- 
terial identification. No smudg- 
ing. 


Not permitted. 


Restricted to recognized standards 
only, and only where scale of 
drawing or pictorial clarity is not 
sacrificed. Examples: welding sym- 
bols, surface roughness indications, 
tube elements for wiring diagrams. 


ASA 


only. 


or government standards 


Arrowheads and dimension lines 
for all dimensions. Progressive or 
chain dimensioning not recom- 
mended because of tolerance build- 
up. Single line delineation not 
recommended. 


True projection of screw threads. 


Complete drawing, including all 
views in three directions. Stand- 
ard or generally used parts drawn 
repeatedly. 


Superfluous views often given. 


Often shown in all views even if 
confusing. 


Draftsman’s choice. 


All parts generally shown in all 
views. 


Encouraged. 


Unrestrained repetition. 
Draftsman’s choice. 


Shown in full. 

Draftsman’s choice. 

Draftsman’s choice. 

Haphazard choice of crosshatch- 


ing, not necessarily to indicate 
material. Smudging often used. 


Not permitted. 


Seldom used. 


Seldom used. 


Arrowheads and dimension lines 
for all dimensions. Progressive or 
chain dimensioning not recom- 
mended because of tolerance build- 
up. Single line delineation not 
used. 
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LINKAGE 


LAYOUTS 


by mathematical analysis 


Number and types of links needed to obtain a specified relationship 
y 


between input and output can be determined mathematically by the 


method demonstrated here for a differential. 


ALFRED KUHLENKAMP 


Braunschweig, Germany 


LINKAGE DESIGN depends upon the creative and intuitive 
abilities of the designer. Given a set of requirements, 
the analysis resists a definite procedure or starting point- 
depending rather upon experience and imagination. How- 
ever, a systematic approach is possible using a mathematical 
method which determines the number and type of links 
and joints required by a mechanism. Thus the problem is 
reduced to choosing a suitable arrangement of these links. 

The known data usually inludes the number of con 
straints, or degrees of freedom F, necessary to fix the 
mechanism, and the number of input or output. links 
Since the latter must be connected in some way to a 
frame they are designated as frame-links w. The mech 
anisms then must contain a number of intermediate links 
n, given by the equation 


-2 


Furthermore, the mechanism must contain s, interme 


diate joints, Fig. 1(A), joints 23, 34. 
+F-3 (2 


oll - 


The polygon in Fig. 1 with sides 5 and 6, called a link- 
pair z, increases the accuracy of the output in relation to 
the input without changing the degree of freedom of the 
linkage. The general form of Eqs (1) and (2) become: 


3 
i 


These basic equations were further developed by Robert 
Kraus, in “Grundlagen der Getriebelehre,”” published by 
Wolfenbutteler Verlag-Anstalt, Hannover, Germany, 1949. 
The first set of equations are limited to planar linkages 
using any combination of rotary, sliding or cam joints, 
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but not sliding joints exclusively, The latter case is dis 
cussed separately. 
Distinction is made between two-jointed links 


links 


lhe total number of links can be summed up as 


(Ny, W 


three-jointed links (n,,w and with more joints 


(n,,W 


yj 


follows: 


z-< 


link 


joints can be found from the limiting condition 


aX 


contain one 


he number of intermediate with more than three 


r=z 


lor example, if a mechanism link pait 


(z 1), three two-jointed (w. 3) and one three-jointed 


frame links (w 1), Eq (6) then becomes 


no more than one four-jointed 


OTT 7 
1 
Fig. 1—(A) Simple linkage system with one degree of freedom 
composed of frame-links 2 and 4, intermediate link 3, and inter- 
mediate joints 23 and 32. (B) shows the inclusion of a link 
pair, 5 and 6, which increases the accuracy of output motion 
defined by joint 56. 
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Table I—Types of Triple-Jointed Links 



























































JOINTS WITH ONE DEGREE OF FREEDOM 
(bd) (c) 
2 rotary | rotary 
3 rotary joints I sliding joint 2 sliding joints 
£ 
& 
= 
zr) 
c 
2 
£ 
® 
2 
& 
JOINTS WITH ONE AND TWO DFGREES OF FREFNOM 
(e) (#) (g) So 
cui, a og fe 
hs Svs aaa “KN \ Y “a Py 
d — S < ‘ * A 
7S. 3 IF SS 5 
r af j - \ 
f , c j 
>a © ( | peer = 
5S 
Raw . 
| rotary 1 sliding 2 sliding 
2 cam joints 2 com joints | cam joint 
2 Cf 
& 
2, 
> | 
c 
2 
” / 
2 “Spur gears can be 
= replaced by cams 
link can be used since the left side would then equal a 
e Finally, the equation 22 1 + Xe 3)wy 9 
(4—2)1=2 : 


he required number of intermediate links with three 
joints is obtained after those with four or more joints 


have been determined. 


yay 
n 2 2 (a 2)n. + (3 y)u (7) 
z ! y v 
z4 yw? 


[he number of intermediate links with two joints is 


m= F the 3)ns ‘Su 2) wy (8) 
moe y-2 
l‘or illustration, the above mentioned example (z = 1, 
1) is applied to Eqs (7) and (8). 
+ (3 — 2)3 + (3 — 3)1 l 


- 2)1 


states the minimum number of link-pairs required. 

These equations determine the skeleton of the mech 
anism; by inversion of the joints (Table I) and rearrange 
ment of the links, a family of mechanisms becomes avail 
able in which each fulfills the requirements 
of the problem. Although the equations are based on 
the assumption that the joints have one degree of freedom, 
which means either a rotary or sliding joint, it is possible 


variation 


to replace two joints with one degree by one joint with 
two degrees of freedom by oinitting the intermediate link. 


Development of a Differential 


A sample problem illustrates the method: Design a 
mechanism which converts the independent movements 
of two input links into one output motion (a differential ) 
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3 


sliding joints 


Notes 

An additional 36 solutions 
can be obtained by partial 
inversion of the joints 

















2 
\ 


rotary 
cam joint 


| rotary 
1 sliding 
1 com joint 
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al 
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(A) 


Fig. 2—Two basic arrangements of a differential linkage which converts the 
independent movements of two input links 2 and 4 into one output motion, 


(B) as a basis for the mechanisms shown in Fig. 4. The links are designated as 
follows: Frame-links: links 2, 3, and 4; two-jointed intermediate links: links 5 








The degree of freedom, F 2, is given. It is assumed 
that both the input and output links are connected to the 
frame. Thus, three frame-links will be used. Although 
they can have more than two joints, the simple possibility 


is assumed. Therefore, 
F 2, and ww» 3 
The minimum number of link-pairs that must be usec 
is obtained from Eq (9 


l 


A value of zero is chosen (z 0) 
From | q (6) 


x 
[his indicates that the linkage cannot contain links 
with four or more joints since the use of one four-jointed 
link causes the left side of the equation to exceed unity 
4-—2)1 
rom | qs 


Ihe total number of intermediate links and joints from 
Eqs (3) and (4) are 
n 3 


Se * “#\o 


Hence, two two-jointed and one three-jointed inter 
mediate links are to be connected to three frame-links 
This leaves two possibilities shown in Fig. 2, where the 
three-jointed link is attached to either two or three 
frame-links. 


Variations of the Triple-Jointed Intermediate 


Link 


Ihe linkage is essentially determined by the triple 
jointed intermediate link and frame. The frame can only 
contain joints with one degree of freedom since the 
addition of an intermediate link to give two degrees of 
freedom will only change the nomenclature of the linkage 
ind make an intermediate link out of the frame-link 
Cherefore, the frame-links use either 
rotary or sliding joints, and variations 
ire obtained by inversions 

lhe triple-jointed intermediate link, 
mn the other hand, can contain rotary, 
sliding or cam joints with two degrees 
f freedom and with the following 
ariatfions 
1) Joints with one degree of free 

dom 
a) 3 rotary joints 
b) 





rotary, 1 sliding joint 





(B) | 


c) 2 sliding, 1 rotary joint 
(d) 3 


Joints with one and two degrees 


sliding joints 


of freedom 


rotary, 2 cam joints 


rotary, | cam joint 


] 
link 3. (A) is used as a basis for the family of mechanisms shown in Fig. 3; 1 sliding, 2 cam joints 


and 6; three-jointed intermediate links: link 6. 
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sliding, 1 cam joint 








v3 
o f= 
x i 
7, 


VWMMllllllllll 
i 








(A) Three rotary joints 























(B) Two rotary, 
one sliding joint. 









































(C) One rotary, two sliding joints. 


(D) One rotary, two sliding joints. 


b 





(F) Three sliding joints 





4 
sg 45 i 
a. u 





4 
14 





» {67 












































(H) One rotory, two com joints 


(rack and gear) 
i 





$ 
; 











(G) One rotery, two com joints 


























y idddddddddddddddd 
127 i 





(planetory gear differential) 


Fig. 3—Modifications of the differential linkage shown in Fig. 2(A) based on varia- 


tions in the triple-jointed intermediate link 6 as classified in Table I. 


(e) 1 sliding, 1 cam joint, I rotary joint 
(£) 3 cam joints 

Item 2(f) is not usable; cam joints with two degrees 
of freedom cause the elimination of an intermediate link 
and since only two intermediate links are present, only 
two joints can be.of the cam type. 

Each of these nine basic forms can produce three 
additional solutions by inversion of the joints, resulting 
in 36 kinematic solutions of the problem. Table I shows 
18 of the group; an additional 18 can be obtained by 
partial inversion of the joints. 

Fig. 3 illustrates various solutions of the problem based 
on the linkage arrangement in Fig. 2(A). The drawings 
are not to scale since the proper dimensions are dependent 
upon the desired range and scale of the input and output 
instruments. 
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The two 


The arrangement in Fig. 2(B) has fewer variations. 
Only one cam joint at most can be used; the other two 
must be either rotary or sliding joints. Therefore, the 
ten possibilities listed above reduce to seven and the 
following three are excluded: 3 cam joints; 2 cam joints, 
1 rotary joint; 2 cam joints, | sliding joint. 

One other significant restriction exists: if the links 
1, 2, 3 and 6 comprise a link-quadrangle, which has only 
one degree of freedom, the independent motion between 
links 2 and 3 is eliminated and the position of joint 57 
relative to the frame 1 will indicate the sum of inputs 
2 and 4. This contradicts the conditions of the problem 
which require the sum to be indicated by the position of 
a link relative to the frame. Therefore, all mechanisms 
which contain a link-quadrangle are voided. Fig. 4 shows 
two of the few variations possible. 
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(1) Two sliding, one com joint. 
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(M) One rotery, two com joints 
(planetary geors differential} 
































b ’ 1 
*26*27+67 
( J) One rotary, two cam joints t ~i2 
(chain and sprocket) 











4 
Ss 
me (P) One rotery, one sliding 
and one com joint 
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(K) One rotory, two com joints 
~~ 


AN 


— 








26=25+56 











r 

-o 

1 : . : a° 
4 








oi (Q) One rotory, one 

- sliding and one 
(L) One rotory, two com joints. cam joint . 
Front view End view 





input motions to be added are a and 6; their sum s is equal to ¢: a + ¢s 6 where « 
and ¢, are scale factors. The links are numbered in the same manner as in Fig. 2(A) 


Linkages Using Sliding Joints Exclusively 


A link that lies between two sliding joints is capable 
of separate movement which increase the degrees of 
freedom of the system. Nevertheless, it is possible to 
develop equations for this case for the condition that 

zs > 0 


between each two planes a maximum of two degrees of (1) 2 o we: 2 
nz for z 4 equals 0 


Thus, for F 2, and w, 3, the following value 
obtained: 


freedom is permissible; specifically, the two sliding 
motions. Ns * 

Eqs (3) and (4) would then become: 

=z—1+F (10) (6) 8 3+2+ 20 l 3 
s&=wtF+2¢-1 il The mechanism will consist of the three 
and a triple-jointed intermediate link. The onl 

Eqs (6), (7) and (9) remain unchanged because their ment possible is illustrated in Fig. 5(A); the onh 
derivations did not include the degrees of freedom possible is by inversion of the joints. 
of the joints; however, Eq (8) assumes the form: The simplest way of constructing this mechanism i 
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to use wedges for links. In Fig. 5(B) the intermcdiate 
link 5 and the two input frame-links contain wedge joints 
which require springs for positive contacts. 

The choice of z 0 in the above examples introduced 
the least number of links and joints, by using z = 1 and 
keeping other conditions constant, a mechanism contain- 
ing 5 intermediate links, one of them four-jointed, can 
be derived. Care must be taken when arranging this 
mechanism that the link-quadrangle z is not connected 
with the frame since that would mean a rigid framework 
within the mechanism. 

Fig. 6 illustrates one example of this type of linkage. 
Additional variations, as bases for linkage families, can be 
obtained by varying the intermediate polygons and frame 
links. The number of possible solutions becomes large, 
but by this method all possibilities can be systematic ily 
examined so as to select from the group the mechanism 
best suited for the problem under consideration. 


























EDITOR’S NOTE—The following related articles on linkage 
analysis have appeared in recent issues of Product Engineering. 

“Kinematic Concepts that Simplify Design,” May 1955, page 
152. Discussion of the degrees of freedom, constraint and 
principles of kinematic design with illustrations showing how 
these concepts improve a mechanism. 

“Linkage Design Techniques,” December 1954, page 133. 
Comparison of four methods—two approximate and two exact— 
for design of four bar linkages that generate a path passing 
through given points. 

“An Analysis of a Symmetrical Five Bar Linkage,” January 
1952, page 175. Explores the possibilities of a five-bar double- 
crank linkage in which gears maintain a specified phase angle 
between the two cranks. 

“Analysis of Quadric-Chain Mechanisms,” February 1951, 
page 109. Method of calculating velocities and accelerations of 
linkages in which rotary motion is converted to oscillating or 
reciprocating motion. 

A forthcoming article will describe a method for designing 
four-bar linkages to generate a given function accurately over a 
limited range. 


Fig. 4—Modifications of the differential 
linkage shown in Fig. 2(B). The interme- 
diate link 6 in (A) contains one sliding, 
one rotary and one cam joint. Both input 
links, 2 and 3, are connected directly to 
link 6 which activates the output link with 
a cam in (A) and a worm gear in (B). 
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Fig. 5—(A) Differential linkage in 
which all connections are sliding 
joints. (B) shows the use of 
wedges to obtain the sliding mo- 
tion, and (C) the use of a lead 
screw. 




















Fig. 6—Basic arrangement of a 





differential linkage employing a 








link-pair z. 
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WAFFLE BEADIN 


for stiffening sheet metal panels 


. . . provides strengthening in all directions without the weight and cost of re- 


inforcing members. Data and procedures for designing waffle beaded panels, and 


variations offering exceptional strength, including high-strength lattice beading. 


BERNHARD ROGGE 


Evaluation Engineer, U. S. Army Chemical Corps 


[HE MOST COMMON BEADING used for stiffening sheet 
metal parts increases rigidity in one direction only. Waffle 
beading, however, gives effective strengthening in all 
directions; and lattice beading, a variation of waffle bead 
ing, gives the highest strength-weight ratio known for a 
given panel thickness. Although relatively exceptionally 
rigid, waffle beaded sections will flex under heavy loads, 
and have appreciable resiliency. 

With waffle beading, flexural and torsional rigidity of 
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vidally 
shaped beads in a sheet metal panel which is then attached 
to a flat sheet, usually of the | 

welding or riveting. The flat 


an area is increased by forming intersecting sinu 
thickne 
sh et 1s the tension 
needed rol 
Where such <« 


erations are unimportant, the w ified sheet could be used 


same y spot 
skin’ 
also generally 


member and is ippearanc 


where there are airfoil requirements ynsid 


alone to provide bend strength with minimum weight 


€ , 
available only on the two-piece 


However, design data are 


spot welded construction. Only ¢ mventional materials and 
tools are required, and the additional weight added by use 
of stiffening angles is avoided 

Cost savings can be substantial with waffle beading. ‘Th 
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cost of the 5.33 Ib. aircraft landing-gear- 
strut door shown in Fig. 1 was 35 per cent 
of that of the more conventional “multi- 
detail” 9.03 Ib. door reinforced with angles, 
gussets and clips as strengthening members. 


Factors in Waffle Bead Forming 

The basic waffle-bead pattern is built up 
with the ridges having a sine-wave shape, as 
at A in Fig. 2, which allows for about 9 pei 
cent elongation of the metal. The beads are 
urranged to intersect at right angles to each 
other as shown at B, leaving sufficient flat 
area between beads for spot welding or riv- 
etin gto the smooth skin. A conventional 
straight bead pattern intersecting at right 
angles is relatively weak and generally fails at 
the intersections a because the ratio of 
height H to base of bead W at section B-B 
is less than at section A-A. To correct this 
weakness, B-B must have the same ratio 
H/W as A-A; and since W at section B-B 
is greater than at A-A, H must be increased. 

Although an infinite number of waffle 
bead patterns are pussible, a few “standard” 
patterns meet most requirements. By thus 
restricting designs, tooling can be standard- 
ized and cost can be reduced. Table I below gives data 
for design of these standard patterns suitable for all alu- 
minum and magnesium alloys with a minimum of 0.016 
in, 


and grease 


thickness. 

On self-supported panels, additional stiffness can be 
obtained by forming a deeper bead around the boundary 
or borders of the panels. Suitable boundary beading 
design data are given in Table I, and selection should be 
made to tie in with the regular bead pattern chosen. 


Designing a Waffle Bead Panel 


Maximum panel size that can be “waffled” is limited 
to the capacity of the drop-hammer or press available— 
























Fig. 1—Application of “waffle” beading to an airplane landing-gear strut. 
This change from conventional design reduced weight 30 per cent and costs 
65 per cent. In addition, a neat appearance is obtained on the inside, dust 


collecting pockets are avoided, and structural strength is higher 


for the same weight. 


usually 40 x 88 in. for drop hammers and 30 x 100 in. for 
hydraulic presses. Any number of “waffled” sheets can 
be spot welded to the flat skin sheets, so fabricated panel 
size is limited only by maximum stock sheet sizes that are 
available. 

Curved panels: There are practical limits on the contour 
to which a section can be formed. The limitations depend 
upon material used, its thickness, and bead design em 
ployed. For the forming punch to be withdrawn readily, 
curve angles should be no less than 130 deg, and the 
radius of the curve should be no less than shown on 
Table II for the bead designs indicated. Within thes« 
limits, any geometrical shape can be beaded. 


Table I—Waffle And Boundary Bead Design Data 


Materials suitable (min gage ¢ 0.016 in.): All aluminum alloys in soft condition; all magnesium alloys in condition 





WAFFLE BEADS 





Bead 


CONIAnNswWH | 












































Bead Height Bead Close Spacing Medium Spacing Wide Spacing 
Panel Area —4|| Width, |} —_ ——_ —— — —— — 
(max) H h tol.* WwW Pitch, | Flat, | Rad., || Pitch,); Flat, } Rad., || Pitch,} Flat, | Rad., 
P F R, P F R, P F R, 

Under 50 sq in. 0.231 | 0.154 | 1/32 1 1.167 | 0.167 | 1.984 |] 1.250 | 0.250 | 2.313 || 1.333 | 0.333 | 2.688 
50 to 150 eq in. 0.289 | 0.192 | 1/32 1-1/4 1.468 | 0.208 | 2.500 1.562 | 0.312 | 2.891 1.667 | 0.416 | 3.344 
50 to 150 sq in. 0.347 | 0.231 | 1/16 1-1/2 1.750 | 0.250 | 2.969 1.875 | ©.375 | 3.469 2.000 | 0.500 | 4.016 
Over 150 sq in. 0.405 | 0.270 | 1/16 |} 1-3/4 }] 1.992 | 0.292 | 3.375 |] 2.188 | 0.438 | 4.047 || 2.334 | 0.584 | 4.703 
Over 150 sq in. 0.462 | 0.308 | 1/16 2 2.333 | 0.333 | 3.969 || 2.500 | 0.500 | 4.625 || 2.667 | 0.667 | 5.375 
Over 150 sq in. 0.693 | 0.462 | 3/64 3 3.500 | 0.500 | 5.938 || 3.750 | 0.750 | 6.939 || 4.000 | 1.000 | 8.047 
Over 156 sq in. 0.924 | 0.616 | 3/64 4 4.667 | 0.667 | 7.938 || 5.000 | 1.000 | 9.250 |} 5.333 | 1.333 |10.703 
Over 150 sq in. 1.155 | 0.770 | 3/64 5 5.833 | 0.833 | 9.906 |] 6.250 | 1.250 {11.563 || 6.667 | 1.667 |13.422 
Over 150 sq in. 1.386 | 0.924 | 3/64 6 7.000 | 1.000 |11.922 || 7.500 | 1.500 |13.875 || 8.000 | 2.600 |16.078 



































* No oversize tolerance; tolerance applies to undersize only. 
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Fig. 2—Basis of waffle bead design. Variable design factors are W, R:, Rs and H. 
For maximum strength, H should be chosen to give about 9 per cent elongation 
of the metal, which is the design optimum if metal fracture is to be avoided 
are raised somewhat above other 
points on the wave crest, fracture can occur at these intersections. 


as explained in the text. Unless points “a” 


Suitable materials: Waffle beads can be formed in most 
materials. Common aluminum alloys that have been suc- 
cesfully beaded include 2SO, 24SO, 52SO, 61SO, 75SO 
and R301SO. The heat treatable alloys are heated to SW 
condition just prior to forming, thus preventing distortion. 
Beads have also been formed satisfactorily in 24ST in the 
full hard condition. 

Magnesium alloys, in all conditions, are hot formed at 
400 F min. Stainless is formed in annealed condition. 
Low carbon steels can be beaded as well as all non- 
ferrous alloys, if in the soft condition. Tool life may be 
less with the harder materials but use of proper lubricant 
can reduce tool repair. 


“©” : corrosion resistant steel annealed. 





BOUNDARY BEADS 





Bead 
Width 
from £. 


Bead Outside 
Rad., 


Rs 








.575 
.675 
-768 
.865 


.188 
. 234 
281 
328 
375 
563 
.750 
938 
.125 


.444 


.408 
. 886 


Hw 222eoe 
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Table Ul 


Beading of Formed Panels 


Limitations on Waffle 








‘Bead Type 
as detailed in 
Table I 














Design Layout Procedure 
When all beads are of equal size, including boundary 
beads, layout procedure is as follows: 
1. Locate the center line of spot welds or rivets around 
the entire periphery of the panel or part. 
2. Establish the vertical 
of the panel, which will be used as reference lines from 


horizontal and center lines 


which the beads can be located. 


lable I, select the desired bead height H 
(Increased height usually increases 


3. From 
strength 

4. Also from Table I, select a pitch P for the selected 
height H which most nearly divides the maximum length 


Woffie bead 


Boundary bead 


W. 
(Ret) 
As required 


yw! A, (St min) 


: 


—+— 


; 
t 


t 














™ 
F’é Stondord woftle bead shown 





for reference only. (See /eft- 
hond column of tabulation) 
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SAMPLE LAYOUT PROBLEM 


GIVEN: a rectangular panel with dimensions between spot weld or rivet center 
lines of 17 x 25 in., and bead height H of 0.347 in. (based on about 9 per cent 


elongation of metal, max). 


SOLUTION: Pitch P for a bead height H of 0.347 in. may be 1.75 in., 1.875 in. or 


? 


of the possible pitches: 


WITH CONSTANT-SECTION BEADING 


2 in., as determined from Table I. To determine which pitch to use, divide the 
length and width of the area within the spot weld or rivet center lines by each 


Strength of Waffle Bead Panels 


Early in the development of waffle- 
beaded sections, when it became evi- 
dent that high bending strengths 
could be obtained, analytical stress an- 
alysis was contemplated. This was 
later discarded in favor of specimen 
loading tests because of shape com- 
plexity that would make analytical 





Pitch, Length division, 
in. beads 


1.75 25/1.75=14.30 
25/1.875=13.33 


25/2=12.5 











Width division, 
beads ee 


17/1.75=9.71 


17/1.875=9 .067 


17/2=8.5 


treatment too costly and impractical. 
In one loading test, for example, a 15 

27 in. assembled panel of 0.020 in. 
24ST aluminum alloy, with No. 5 
waffle applied spot welded to 0.020 in. 
skin, was loaded uniformly to 1000 Ib 
with beads facing up; and then to 
1100 Ib with beads facing down. Con 








Pitch 1.875 is selected since it most nearly divides the length and width of the panel 
Next, locate center line of 
boundary bead crest at a distance in from the spot weld or rivet center lines of: 


into an equal number of beads in both directions. 


W /2—F /2=1.50/2—0.375 /2=0.9375 in. 


Then, lay out bead crest center lines symmetrically about the panel reference center 


lines, using the data in Table I. 


and width between spot weld center lines into equal 
spaces. Flat F and radius R, are determined by P, and 
ire obtained from the table. 

5. Lay out the boundary beads around the entire 
periphery with center lines at a distance F/2 + W/2 in 
from the weld or rivet center lines. 

6. Lay out all other beads symmetrically spaced about 
the center reference obtained 
from the table. If the length and width of the panel 
were not equally divisible by the pitch, half of the frac- 
tional remainder will be added to the flat distance between 
the boundary bead and adjacent bead. 


lines, using dimensions 


If local flat areas at corners, edges, or within the boun- 
dary of the panel are needed for attachment of other parts, 
these flat areas should be enclosed with 
boundary beads. 

When oversize boundary beads are used 
to increase panel stiffness, the procedure 
is slightly different as follows: 


wa’ 


siderable flexing occurred, but on re- 
moval of the load, the panel returned 
to its original shape without taking 
significant set. Failure 
about 1620 Ib. 

A waffle-beaded aircraft catwalk was 
similarly tested. The panel was con 


occurred at 


structed by spot welding together two 
waffle-bead stampings back-to-back. A 
2 x 23 in. section of the 12 x 44 in., 

24ST aluminum-alloy panel was uni- 
formly loaded. ‘Two panels were tested; one of 0.020 in 
thick material deflected % in. under a 520 Ib load; the 
other of beaded 0.020 in. and flat 0.016 in. stock deflected 
s in. under a 440 Ib load. Both panels returned to orig 
inal shape on removal of load. 

Che ability to absorb high loads without yielding o1 
taking appreciable permanent set, is believed due to the sine 
wave form of bead acting in similar manner to the bend- 
ing action of a flat spring. 

Panels subjected to vibration have stood up well. For 
example, a cowl panel made of 0.025 in. 24ST aluminum 
alloy skin and waffle, held by eight Airlock fasteners to 
a steel supporting frame mounted on a vibration table, was 


vibrated continuously for 25 hr at in. deflection and 


S\~r a 
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1. Locate spot weld and rivet center lines 
is before as well as vertical and horizontal 
panel reference center lines. 

2. From the table, select proper boun- 
dary bead to go with regular bead design. 

3. Lay out the boundary beads as shown 
in the boundary bead diagram in Table I, in 
1 distance F/2 + W/2 from the weld or 
rivet center lines. 

4. From the table, select a flat F corre- 
sponding to a pitch that most nearly divides 


(A) Stringers alone 


Plane @ 


(B) Stringers and waffle beading 


(C) Some as(8) but with stringer beads closed 


into equal spaces the distance between cen- 
ter lines of boundary flats. 


5. Lay out all beads symmetrically about 
the reference center lines, as before. 
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Fig. 3—Application of wide-spaced “V” beads is shown at (A), 
to act as stringer reinforcing upon which waffle beading can be 
superimposed, as at (B). The “V” bead stringers can be closed 
as at C to facilitate attachment of detail parts, if desired. 
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Fig. 4—A lattice-beaded panel, much stronger than 
regular waffle beading, is made up of two similarly 
beaded sheets placed back-to-back as shown. Maxi- 
mum strength is at peaks of the pyramidal shapes; 
weak points in the flat trough regions are covered 
by pyramidal peaks for strength. Thus, strength is 
uniform overall. 






























































AVIER 


Sect.A-A 


2350 cpm rate, with a load of 0.65 psi. At the end of this 
test run, found, and X-ray 
inspections showed that all spot welds had held. 


no visible defects could be 


Variations of Waffle Beading 


Waffle Beading And Stringers. A 
of waffle beading, combining such beading with use of 


Combined variation 
stringers, can be used where waffle beading by itself pro 
vides insufficient structural rigidity. Extra-deep “V” beads 
are first formed, separated by wide flats, as shown at A 
in Fig. 3. Then the regular waffle-bead pattern is formed 
on the panel, as at B. The panel can be used in this 
form or can have the “V” beads closed 
to facilitate attachment of detail parts. 

Lattice Beading. Another variation of waffle beading is 
lattice beading, which gives about three times the struc 
tural strength of waffle beading. The panel pattern, shown 


as shown at C, 


in Fig. 4, consists of uniformly spaced pyramidal shapes 
with the spots flattened to provide surfaces for spot weld 
ing or riveting. A flat surface in the shape of a band or 


A single 
stamped panel of this design is inherently weak in the 
valleys or flat areas, while the pyramidal shapes are very 


lattice pattern surrounds the pyramidal shape. 


strong. Thus, a second similar panel is formed and 
placed upside down on the first panel in such a way 
that the peak of a pyramid always appears under the 
weakest intersection of the flat area. 


panels are spot welded together; then, a plain sheet ‘is 


These two beaded 


spot welded on to form a skin on the complete assembly. 
For given height section and weight of material, pyramidal 
construction is superior structurally. These panels can be 
formed in the same manner as waffle-beaded panels, but 


> . ; e ~ oss 
Product Engineering August, 1955 




















Sect. 8-8 


tooling for the two stamped mating panels must be done 
must be made for edg« 
filler strips 


Lattice-bead panels find application where thickness of 


more carefully, and allowance 


finishing by using removable and inserts 


section must be limited and high structural strength 1s 


r¢ quired 


EDITOR'S NOTI In the July 1955 issue of Product Engi- 
neering, page 183, design information was given on the more 
usual forms of beading, including straight-through corrugation- 
straight beading, tube beading 


and beading for assembly of tubing to sheet 


type beading, stretch-formed 


Earlier articles in this continuing program of design data on 
sheet-metal forming include: “23 Design Tips For Sheet Metal 
Fabrication”, May 1955 page 166, which listed important design 
factors to consider in cutting fabricating costs. “Sheet Metal 
Design With the Dollar Sign In Mind”, October 1953 page 188, 
discussed bend and hole tolerances in detail as well as the 
importance of standardizing on flange and corner-notch dimen- 
sions. “Basic Design For Small Parts Stampings”, January 1952 
page 162, presented ideas for design of relief notches for right 
angle bends, and location of pierced holes relative to such bends. 

In the Product Engineering Annual Handbook of Product 
Design for 1955, page D2, is an article on “Seven Ways of 
Forming Magnesium Sheet’. It discusses bending considerations, 
rubber die forming, solid die forming, drawing, stretch forming, 
spinning and drop hammer forming of a material usually con 
sidered difficult to fabricate, and shows how magnesium is actu- 
ally more readily formed than most other sheet metals. 

In the 1954 Handbook, page D6, an article on “Designing 
Stampings For Economy” gives tips on draw design, nesting to 
minimize scrap, edge design, notching, bead forming, flanging, 
radii considerations, hole location data and other design con- 
siderations. Tables of standard sheet thicknesses and tolerances 
for ferrous and non-ferrous metals give useful data to use in 
design to minimize charges for sheet metal fabrications. 
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FRICTION DEVICES 


For Intermittent Rotary Motion... 





W. M. HALLIDAY 


Southport, England 


FIG. 1—WEDGE AND DISK. Consists 
of shaft A supported in bearing block J; 
ring C keyed to A and containing an 
annular groove G; body B which can 
pivot around the shoulders of C; lever D 
which can pivot about E; and connecting 
rod R- driven by an eccentric (not 
shown). Lever D is rotated counter- 
clockwise about E by the connecting rod 
moving to the left until surface F wedges 
into groove G. Continued rotation of D 
causes A, B and D to rotate counterclock- 
wise as a unit about A. Reversal of input 
motion instantly swivels F out of G, 
thus unlocking the shaft which remains 
stationary during return stroke because 
of friction induced by its load. As D 
continues to rotate clockwise about E, 
node H, which is hardened and polished 
to reduce friction, bears against bottom of 
G to restrain further swiveling. Lever D 
now rotates with B around A until end 
of stroke. 


FIG. 2—PIN AND DISK. Lever D, 
which pivots around E, contains pin F in 
an elongated hole K which permits slight 
vertical movement of pin but prevents 
horizontal movement by means of set 
screw J. Body B can rotate freely about 
shaft A and has cut-outs L and H to 
allow clearances for pin F and lever D, 
respectively. Ring C, which is keyed to 
shaft A, has an annular groove G for 
clearance of the tip of lever D. Counter- 
clockwise motion of lever D actuated by 
the connecting rod jams pin between C 
and the top of cut-out L. This occurs 
about seven degrees from the vertical 
axis. A, B and D are now locked together 
and rotate about A, Return stroke of R 
pivots D around E clockwise and un- 
wedges pin until it strikes side of L. 
Continued motion of R to the right ro- 
tates B and D clockwise around A while 
the uncoupled shaft remains stationary 
because of its load. 
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@ @ @ are free from the common disadvantages inherent in conventional pawl and ratchet drives 
such as: (1) noisy operation; (2) backlash needed for proper engagement of the pawl; (3) load con- 
centrated on one tooth of the ratchet; and (4) proper pawl engagement dependent on an external spring. 

The five mechanisms presented here convert the reciprocating motion of a connecting rod into 
intermittent rotary motion. The connecting rod stroke to the left drives a shaft counterclockwise; 
shaft is uncoupled and remains stationary during return stroke to the right. 











FIG. 3—SLIDING PIN AND DISK 
Counterclockwise movement of body B 
about shaft A draws pin D to the right 
with respect to body B, aided by spring 
pressure, until the flat botom F of pin is 
wedged against annular groove E of ring 
C. Bottom of pin is inclined about five 








degrees for optimum wedging action 
Ring C is keyed to A and parts A, C, D 
and B now rotate counterclockwise as a 
unit until end of connecting rod’s stroke 
Reversal of B draws pin out of engage 





ment so that A remains stationary while 
body completes its clockwise rotation 











FIG. 4—TOGGLE LINK AND DISK 
Input stroke of connecting rod R to the 
left wedges block F in groove G by 
straightening toggle links D and E. Body 
B, toggle links and ring C which is keyed 
to shaft A, rotate counterclockwise to- 
gether about A until end of stroke. Re- 
versal of connecting rod motion lifts 
block, thus uncoupling shaft, while body 
B continues clcokwise rotation until end 
of stroke. 























FIG. 5—ROCKER ARM AND DISK 
Lever D, activated by the reciprocating 
bar R moving to the left, rotates counter- 
clockwise on pivot E thus wedging block 
F into groove G of disk C. Shaft A is 
keyed to C and rotates counterclockwise 
as a unit with body B and lever D. Re 
turn stroke of R to the right pivots D 
clockwise about E and withdraws block 
from groove so that shaft is uncoupled 
while D, striking adjusting screw H, 
travels with B about A until completion 
of stroke. Adjusting screw ] prevents | 
from jamming in groove. 








_— 
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Fig. 1—Where rarefied atmospheres are 
encountered or where forced-air cooling 
is difficult, conventional air-cooled gen- 
erators, left, are being replaced by liquid- 
cooled generators, right. For the same elec- 
trical rating, liquid cooled machines are 
considerably smaller and lighter weight. 


Liquid-Cooled 


Generators 


save weight and are smaller, for the 
same rating, than air-cooled machines. 


O. E. BUXTON and C. R. DUNFEE 
Application 
Engineer 


Project Engincer 
Jack & Heintz, Inc. 


Why Liquid Cooling? 

For years, motors, generators and other rotating electri- 
cal equipment have been cooled by air. Primarily because 
of rigid aircraft requirements, air cooled generators have 
been highly developed. For instance, air-cooled genera- 
tors have been redesigned using high-temperature com- 
ponents and insulation, as well as special “free flow” air 
passages. The a-c generator shown at left in Fig. 1, is one 
of the first air-cooled generators capable of operating at 
inlet-air temperatures as high as 248 F. 


178 


Although the generators described 
were developed as a result of aircraft 
demands, the advantage of lighter 
weight and smaller size should ex- 
tend the application of liquid-cooled 
rotating electrical equipment beyond 
the aircraft field. This is particularly 
true where air-to-liquid heat ex- 
changers are employed for normal 
operation of an overall machine and 
could well be used to cool rotating 


electrical equipment as well. 


In spite of advances made in air cooled generators, 
two factors made it necessary to seek other cooling 
means: (1) operation in rarefied atmospheres; and (2) 
ineffective air cooling at higher air speeds due to ram-air 
temperature rise. Air rarefies at high altitudes, and the 
weight of cooling air that can be handled by normal 
ducting is considerably reduced, Fig. 2. At high air speeds, 
the ram-air temperature rises and the air becomes less 
effective as a heat sink, Fig. 3. These factors, of them- 
selves, do not preclude the use of air, but the associated 
design changes necessary to increase an air-cooling system’s 
effectiveness do. 

Studies indicate that 248 F is about the practical top 
limit for inlet air temperature for an air-cooled generator. 
It is not necessarily impossible to develop air-cooled ma- 
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Fig. 2—Effect of altitude on weight of 
air available for cooling in air-blast 
cooled installations. At high altitudes, 
excessively large air scoops are required. 
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Fig. 3—Effect of flight speed on inlet-air 
temperature. Cooling efficiency is ad- 
versely affected by increased temperature 
of inlet air. 


chines beyond this limit, but any effort in this direction 
will require development of new alloys and insulations. 
Liquid cooling seems more practical, particularly as re 
quirements become increasingly rigid. 


Developments in Liquid Cooling 
A typical oil-cooled generator is shown at right in 
Fig. 1, and other generators of this type are shown in 
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Fig. 4—Three oil-cooled aircraft generator designs, each smaller 
than air-cooled machines necessary to give the same performance. 


lig. 4 


Small multi-output oil-cooled } 
erators for electron 


and d-c gen 
ipplications have been developed, as 
weil as large a-c and d-c gencrators for the 


Wali pow I 


supply of an aircraft. The range of power ratings extends 
from a few watts to a 40 kva with the 
available rated at 100 


some available oil-cooled generators ar 


largest d-c generator 


data on 
l'able I 
A flow diagram for a typical liquid-cooled machine is 
Oil enters at the 


now amp. Engineering 


Piven nm 
shown in Fig. 5. 


mounting flange, cir 
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Table I—Engineering Data on Typical Oil-Cooled Generators Reduced Drag and Increased Engine 
Thrust. With liquid-cooled machines, ait 
Nominal Rating | 2500 | 9500 100 40 20 15 scoops are not needed; thus drag is en- 
1 wis on aus tirely eliminated or considerably reduced. 
Voltage. eS ** 28 120/208 120/208 120/208 Also for high speeds at relatively low alti 
SS 12,000 | 8,000] 6,000 8,000 12,000 tudes, where fuel consumption is high, 
Phase. —_ d-c 3 3 3 wall ee ee generator ma\ 
Frequenty, eps.) ** os ee 400 400 400 cooling of the engine and generate 
Power Factor...}| ** +e +e 0.75 0.75 0.75 be accomplished by fuel-to-oil heat ex 


Weight, Ib.......) 30 70 35 165* 100* 50 changers only, making it unnecessary to 
Moment, Ib-in...| 165 400 145 2250* 1100* 225 have drag-producing air ducts . 
Length, in.......] 13.0 15. 10.84 | 27.25* | 26.0* 13.25 ave drag-producing air ducts. 


Diameter, in.....]| 4.5 7.75 6.5 13.0* 9.0* 7.19 At high altitude, where fuel consump 
tion is lower, supplemental air-to-oil heat 
exchangers may be necessary to provide 
complete cooling. Yet, air requirements will 
be low due to the high cooling efficiencies 
culates through the stator and rotor, and then passes of such exchangers, resulting in less drag than with com 
through the outlet on the flange. A major difference parable air-cooled equipment. 
between the mounting of this machine and a blast-cooled For aircraft subject to both high-speed low altitude 
machine is that only one bearing is required at the out- flying and high altitudes, it is possible to incorporate a 
board end, with the drive end bearing being supplied by recirculating system that can be switched from one heat 
the drive. The liquid can be engine oil or hydraulic oil, sink to another as demanded by the range of environ- 
ind the heat picked up in the generator can be carried ments or operating conditions. 
to whatever heat sink is ordinarily used for that liquid. In some cases where oil-cooled equipment is used, 
bleed air ducts from the engine are eliminated entirely, 
Advantages of Liquid Cooling which improves engine afew characteristics and gives 
greater engine thrust and performance. 

Size and Weight Reduction. A liquid-cooled machine Full-rated Output at High Altitudes. The decreasing 
will be smaller in diameter and often shorter than com- effectiveness of air as a coolant at high altitudes makes 
parable air-cooled machines, because large air-flow passages it necessary to derate air-cooled generators under such 
are replaced by small tubing; a typical example is the conditions. The rating of a liquid-cooled machine, on the 
replacement of 3 to 4-in. air ducting with 4 in. tubing. other hand, is independent of flight speeds and ambient 
A good idea of the size reduction can be obtained from and altitude conditions so long as proper oil-flow rates and 
Fig. 6, which shows the outline of an available oil- oil-inlet temperatures are maintained at the generator. 
cooled generator superimposed on that of the air-cooled For example, one oil-cooled generator available will deliver 
generator it replaced. Both are rated 40 kva. full 40 kva at 0.75 power factor as long as oil at 300 F 

Size reduction is primarily possible because of thermal _ is available in quantities of 5 gpm. 
considerations. An air-cooled machine has high tempera- Hot Spots Are Eliminated. Cooling systems are com- 
ture gradients, both axially and radially. Air does not monly designed as sparingly as possible to keep down 
travel far through a generator without losing its effective- weight and size. The generator rating is then dependent 
ness as a coolant; thus it is necessary to have as much on the permissible operating temperature of its compo- 
air as possible hit the face of the generator. This accounts nents. In the “perfect” machine, all components reach 
for the increasing diameters of air-cooled machines to their critical limit at the same temperature; but in prac- 
meet new service conditions. Also, the fan and special tice, the rating is set by that component which reaches 
water separator needed to increase cooling in air-cooled its critical limit first. The design problem shifts from 
machines for 248 F applications, are not required on one component to another until each component is im 
liquid-cooled machines. proved or until better cooling methods are devised to 

In liquid-cooled machines, temperature gradients in an put the critical limit where desired. 
axial direction are lower and are dependent on the heat- The logical step in design is to eliminate the tem- 
transfer coefficient, velocity and quantity of liquid. It is perature gradients and hot spots; but even with careful 
thus possible to cool by running oil through tubing which design, it is practically impossible to eliminate all hot 
passes through the generator parallel to the axis and takes spots in air-blast cooled machines. This is primarily 
up relatively little space. because of the high axial temperature gradients, which 

The degree to which diameters of liquid-cooled units may change with load and axial air flow. In liquid-cooled 
can be reduced depends on the diameter-to-length ratio machines, however, gradients occur in the radial direction 
compatible with good electrical design. Both air and liquid- and are mostly dependent on load since the flow rate of 
cooled machines are virtually the same electrically. the coolant is constant at all altitudes. Also, temperature 

Both size reduction and duct elimination aid substan- rise of the liquid will be so small that regardless of how 
tially in relieving the present congestion on aircraft engine _ the liquid is circulated, the last component to be cooled 
“pads” and make room for other equipment. Some _ will have cooling liquid at about the same temperature 
size increase in an aircraft’s heat exchanger may be neces- as the first component. Hot spots can thus be greatly 
sary to accommodate oil-cooled accessories, but over-all reduced and thermal gradients kept within safe limits. 
space savings and weight reduction can be expected in This, in turn, tends to minimize problems inherent with 
most all applications. air-cooled designs at high speeds and altitudes, such as: 


























* Includes constant-speed drive 
** No special restriction on characteristics. 
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bearing failure, insulation failure, loss of strength of 
metals, loose fits, and high internal stresses. The result 
is longer generator life and reliability. 

Reduction of hot spots is particularly helpful in solving 
bearing problems. Where two bearings are used, the 
liquid-cooling method makes possible the elimination of 
gradients across the bearings. On liquid-cooled machines, 
however, the trend is toward only one bearing—at the end 
opposite the drive. This greatly simplifies the control 
of bearing operating conditions, and with oil-cooling it 
is probable that grease-Inbricated bearings will be replaced 
by the more efficient oil-lubricated ones. On a blast- 
cooled machine, this would involve considerable redesign, 
not only of the generator itself but also of the engine or 
accessory section, depending on where the lubricating 
oil originates. In a liquid-cooled machine, particularly if 
engine oil is being used as the coolant, the modification 
to oil lubricated bearings is relatively simple because oil is 
ulready circulating through the machine. 

New Designs Are Simplified. While air-cooled gen 
erators require almost complete redesign for each major 
change in aircraft design, liquid-cooled generators do not. 
With liquid, the cooling system is more efhcient and 
flexible, and the redesign involves only electrical consid- 
erations. An oil-cooled generator can serve as wide a 
efficiency of the heat 
exchanger and rate of oil flow will permit. Changes in 
generator design may be required as new techniques of 
out; but even 
quite possible for the aviation industry to agree on a 


range of environments as the 


power conversion are worked now, it is 
standard generator for each rating, and obtain the required 
service limits by modification of the heat exchangers. Since 
there are many possible variations of heat exchangers, such 
as: fuel-cooled, cabin cooled and evaporative, the future of 


liquid-cooled units appears exceptional. 


Future Possibilities 


Liquid-cooled machines appear to be the next step 
toward aircraft The ma 
chines now being produced are not designed to fulfill 


environment-free accessories. 


the entire range of present and future aircraft needs; 
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Fig. 5—How liquid (usually oil) flows in and out of a liquid- 
Cooling efficiency is almost the same for all 


cooled machine. 
components. 
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rather, each unit will ‘offer a particular solution to a 
installation or environmental problem 

Liquid cooling appears to be the most practical 
approach to the removal of heat from generators in 
high performance aircraft. Electric accessories can thus 
use the same working fluids as modern turbine engines, 
gear boxes, hydraulic systems and constant-speed drives 
If desirable, a completely separate oil-cooling system can 
be used, or a generator cooling system can have compo 
nents common with another cooling system. 

Although liquid cooling fills existing and anticipated 
requirements, it brings with it certain new problems 
such as the development of high-performance coolants and 
the need for positive static and rotating seals. These 
problems are being solved as they arise. 

Chermal-lag or 
for the 


| 
MISsSLuecs 


vapor-cooled machines are required 


high speeds and altitudes encountered with 


In a vapor-cooled machine: coolant (water) is 


injected into the hollow generator shaft. Centrifugal force 
propels the water in spray form through ports. As it picks 
up heat from internal surfaces, it vaporizes and the result 
Present designs 


it full load 


ant steam escapes through an exhaust port 


9 lb of water per hour 


use approximately | 


Conclusions 


At present, the following conclusions can be drawn 

1. For use in low altitude, relatively low-speed aircraft 
blast-cooled machines are satisfactory. 

2. For high altitudes and high speeds of relatively short 
duration, blast-cooled machines may still be used. How 
ever, whenever the inlet-air temperature is expected to 
exceed 248 F at sea level, liquid-cooled machines should 
be planned. 

3. For a wide range of supersonic speeds at high alti 
tudes liquid-cooled machines will do the job, but the 
capacity of the heat sink must be determined to establish 
a liquid-temperature level that can be maintained 

4. For extremely high flight speeds and altitudes such 
as are being encountered with missiles, thermal-lag or 
vapor-cooled machines may be required 


__Ait cooled 
generator 





~ Liquid cooled 
generotor 








~ -.14,.$in,- --------- 
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Fig. 6—Typical example of space saved in changing from air to 


oil cooling. Overall space requirements were reduced approxi- 
mately one third, 
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etallized 
Films 


Plastic 


Deposition of metal on plastic sheet by 
the vacuum evaporation method provides 
new materials with excellent light re- 
flectivity, and useful combinations of 
electrical and heat conductivity. Types, 
properties and uses for plain or lami- 
nated films, with coatings from 2} mil- 
lionths to 16 millionths thick. 





THOMAS HAMMER 


President, National Metallizing Corp., 
Washington 6, D. C. 


Table 1—Comparison of Vacuum Deposition Process 


for Metallizing Plastic Films 


Vacuum deposition has made significant 
progress since the 1890's when Thomas A. 
Edison first observed the blackening of in- 
candescent bulb interiors by tungsten evap- 
oration. In the early 1930's, Paul Alexander 
obtained his first patents for a continuous 
vacuum deposition process based on cath- 
ode sputtering of gold and silver on thin 
web materials. In 1936, developments in 


high-vacuum pumps led to Alexander’s first 





Process Conditions 
Pressure in chamber 
Gas in chamber. . 


Plastic film conditioning... .. . 


Ease and rate of deposition 
of plastic films on 
Aluminum. . 

Gold.. 


CATHODE 
SPUTTERING 


50 to 300 microns 
Argon, helium, 
hydrogen, air 
Not too critical 


Not practical 
Good 


THERMAL 
EVAPORATION 


Under 1 micron 
Air 


Important 


Excellent 
Excellent 


continuous thermal evaporation process, 
which permitted deposition of aluminum 
as well as the precious metals—on wide 


films at high speed. 


METALLIZED PLASTIC FILMS are new 


Silver. . 


Occluded gas in metal layer.. .| Fair 
Uniformity of deposition. ....] High High 


Width of film... 
Relative cost... . 


Good Excellent 
Fair Excellent 
Poor Excellent 
Good Not practical 
Poor Good 

Good 





Very slow High 
No process limitations 
High Low 








materials combining the flexibility and 
low cost of plastics with the functional 








properties of certain metals. In these 
combinations, shaping of the plastics 
on metalworking equipment such as 
press brakes is possible. On the other hand, the material 
also comes with the metal surface protected by the plastic 
film, in which form it is easier to work. 


Vacuum Deposition Processes 


Two basic methods are used for vacuum-depositing 
metals directly to plastic films; cathode sputtering and 
thermal evaporation. Each is done in a high vacuum but 
the processes are quite different in most other respects. 


Table I gives a brief comparison of the methods. 

In cathode sputtering, the older process, the metal is 
vaporized in an are and surface atoms are dislodged and 
deposited as a film on a suitably positioned surface in the 
vacuum chamber. One limitation of the process is in- 
ability to deposit aluminum, probably because of its low 
melting point. 

Thermal evaporation in vacuum is a simpler process 
than sputtering and because of low cost is more widely 
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Quality contro/ 
station 


THERMAL evaporation proc- 
ess of continuous vacuum 
deposition of metal film on 
plastic. Metal is fed to a 
shallow heated crucible 
where it vaporizes under the 
high vacuum, and deposits 
on the relatively cooler film 
as it passes over the crucible. 
Present equipment is limited 
to roll diameters of 14 in.; 
a 94-in. diameter roll of 
0.00025 in. film is about 
6000 yards long. 
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used. In commercial continuous systems, shown in the 
diagram, metal for the film is fed into a shallow crucible 
and heated to a temperature high enough to cause 
evaporation pressure of the 
chamber. The metal vapor condenses on the relatively 
cool surface of the base material as it is fed over the bath. 

While the process is simple, actual practice is difficult. 
Problems are: Complexity of operating the process in a 
vacuum, precise control of evaporation and feeding, and 
selection of material for the crucible. Coating thicknesses 
for both methods range from 0.000005 in. to 16 millionths, 
depending on time of exposure. 

Batch coating is a method for vacuum coating plastic 
parts, rather than continuous film. Its chief application 


under the low vacuum 


is on toys and costume jewelry. Either cathod sputtering 
or thermal evaporation can be used, since the surface 
plating cost is a small part of the total cost of the part. 
The articles are usually lacquer-coated before being placed 
on a jig in the chamber, and to prevent spalling, another 
lacquer coat is applied after metallizing. 

Transfer coating is a process for applying a thin metal 
layer to a variety of base materials by stamping or heat 
rolling an adhesive-coated metallized plastic film, such 
as cellophane, which has a release agent sandwiched 
between the metal and the film. 


Properties of Vacuum Deposited Metals 


Although most metals and many alloys are capable 
of being evaporated or sputtered in high vacuum, only 
aluminum, gold, silver, copper and zinc are used for 
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hese 


there is an 


production metallizing in continuous processes 


metals have been used for some time and 


extensive backlog of processing information. They ar 
more popular than other metals because good results ar 
obtainable; other metals, however, are under experiment 
and this list of metallizing elements should increase in 
the near future. 


nickel, 


studied. 


For special applications such metals as 
cobalt fol 


iron, and magnetic tapes are being 


Present production is largely in aluminum, gold, and 
copper, 
effects, electrical conductivity, radiant heat reflection, and 


since these metals provide desired decorative 
light reflection. Aluminum has the Salnic appe ifance as 
silver and for a decorative application it would be more 
economical to use than the more costly metal 

rhe thin deposited layer is a metal and offers more than 
a decorative value. It can heat 
reflect light. In thin 


coating—approximately 24 millionths thick—will also trans 


conduct electricity and 


and also addition, an extremely 


mit a portion of the incident light in amounts depending 
on the wavelength. Gold and copper transmit green color 
in translucent depths of coating, while aluminum and 
silver transmit blue and selenium red. Other properties 
of the metal, such as wettability in contact with fluids, 
are retained. 

Light Reflectivity. The portion of incident light that 
Silver 


5 per cent more efhcient than aluminum as a reflector 


is not absorbed depends upon the metal is about 
for white light, but is less than 20 per cent as effective 


as aluminum for ultra-violet. Both aluminum and silver 











reflect more than 90 per cent of infra-red light. Gold 
is excellent as a reflector for both ultra-violet and infra-red. 

Reflected color depends on the metal and, for gold, 
the thickness of deposit. A very thin film of gold appears 
reddish rather than its characteristic yellow. Copper films 
are strikingly red-pink in color. Aluminum is brilliantly 
white and mirror-like when deposited on a smooth surface. 

For gold, the degree of purity appreciably affects the 
reflected color. With full reflective gold coatings of more 
than 34 millionths thickness, the color changes from deep 
yellow in 24 carat deposits to red gold in 10 carat; 22 
carat gold gives the degree of yellowness the consumer 
expects of “‘pure” gold. 

Electrical and Heat Conductivity. These properties, 
too, are functions of the thickness of the metal. Values, 
basically, are those given in handbook tables. For alumi- 
num the outer exposed surface has a thin oxide film about 
45 Angstrom units thick which increases the electrical 
resistance. However, the resistance for a given thickness 
of deposit is constant and predictable. 

One interesting electrical property of vacuum deposited 
metals is ability to drain off an electric charge. In rolling 
metallized plastic films at high speed, there is no evidence 
of static electricity since the film is grounded on con- 
ducting rolls. Important safey applications are certain to 
evolve from this property. 

Radiant Heat Emissivity. Untarnished metal film sur- 
faces of silver, aluminum, and gold are excellent reflectors 
of heat. An aluminum film will reflect about 90 per cent 
of the heat compared to 10 per cent for unpolished 
steel or asbestos paper. The same properties which have 
made aluminum foil popular for use as house and pipe 
insulation are present in metallized plastic films. 

Corrosion resistance. Metals that can be vacuum de- 
posited are resistant to corrosion, even in thin layers. 
Silver coatings are an exception in that slight traces of 
sulphur in the atmosphere are sufficient to cause tarnish- 
ing. Silver sputtered decorative plastics inside home 
refrigerators, for example, may blacken when exposed to 
the vapors of an open egg; tarnish protection can be 
obtained from an unspalled layer of lacquer over the silver 
and the edge of the plastic. This is not a problem with 
aluminum. In most metallized film applications the 
is deposited on a transparent plastic film and applied with 
the metal film not exposed to the atmosphere. 

Porosity and Uniformity. Metal layers deposited under 
high vacuum are good vapor barriers when the thickness 
of deposit is at least 4 or 5 millionths thick. When 
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COMBINATIONS OF TEXTURE, color and backing offer an unlimited 
range of materials. This selection of embossed materials includes fabric 





minimum porosity is an important criterion the designer 
should specify both the required degree of freedom from 
pinholes and uniformity in thickness. 


Plastic Film Base Materials 


A variety of base materials can be metallized including 
Mylar polyester film (a DuPont product), cellophane, 
cellulose acetate, polystyrene, polyethylene, and vinylite. 
These materials lend themselves to vacuum metallizing 
since they contain no plasticizers which might volatilize 
under the low pressures in the vacuum chambers. 

Plain cellophane goes well when the adsorbed and 
occluded moisture is first driven off in preconditioning 
the material; the moisture must be returned to the 
material after the meallizing process. Fox moisture-proof 
cellophane, which has a high content of volatile waxes, 
vacuum deposition is impractical. 

Other important properties of plastic films for the 
thermal evaporation process are clarity, smoothness of 
surface, strength and heat stability. Unclear or “cloudy” 
plastics appear dull in metallic color when viewed from 
the uncoated side. On the other hand, attractive color 
effects are obtained when aluminum is deposited over 
color-tinted plastics. 

The metal vapor coats what it “sees”. It will coat 
uniformly the microscopic hills and valleys of the film 
surface without bridging over. Vacuum deposition will 
not correct surface imperfections. Smooth base surfaces 
will appear uniformly bright after metallizing; embossed 
or grained surfaces will appear comparatively dull o1 
rough-polished at best. 

Strength of the base film is an important consideration 
because thin materials are less expensive in continuous 
metallizing. Ordinarily only the stronger plastic films 
may be obtained in thin gages. Length of the run is 
determined by the amount of material that can be held 
by the vacuum chamber. When thick materials are 
used down time between runs is appreciably compared 
to the running time. Mylar, the strongest of the avail- 
able plastic films, can be supplied 0.00025 in. thick 
in large widths. Length of a 94 in. diameter roll is 
about 6,000 yards compared to only 150 yards for a 
94 in. roll of 0.010 in. material. 

Because the cost of metallizing sheet material is a 
function of thickness as well as base material cost, thin 
materials should be specified. If rigidity is a requirement, 
lamination of thin films to thicker sheets may be more 
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and plastic sheet backing, with color supplied by deposited metal and 
by printing on inside or outside of transparent or tinted plastic film. 


economical than metallizing thick sheets. Lamination 
also gives the advantage of metal protection if the metal 
side is laminated to the backing material. 


Mechanical Processing 

Laminating difficulties sometimes encountered in the 
early days of metallized films have been eliminated almost 
entirely. Mylar film can be successfully laminated to 
vinyls, cloths, acetates, chip-board, wood, and to unmetal 
lized Mylar as well. 

Metallic color effects can be achieved by using color 
dyes in the adhesive of a clear Mylar film laminated to 
an aluminum metallized film. Printed or color-tinted 
film laminated over metallized films provide combina- 
tions of design, color and metal. Gold or copper colored 
dyes can give the effect of gold or copper metal, but not 


all dyes stand up well under prolonged ultra-violet attack. 
One laminator has a dye that has resisted fading in a 
100-hr. fadeometer test. 


Backing material is influenced by design requirements 
for resiliency, subsequent embossing, weathering, heat 
resistance, and cost. The color of the backing must also 
be taken into account where a sheared edge or hole 
will expose the backing lamination. Grey materials are 
used for aluminum, yellow for gold, and red for copper. 

Embossing patterns in great variety are available, but 
the broad geometric types seem to be best suited for 
rigid backing materials where large surface areas are to 
be viewed. Soft cotton cloth or paper backings seem to 
work out best when small irregular patterns are used. 
For the pliable vinyl backings, leather grain patterns have 
been popular in addition to other types. Close, random 
patterns may be objectionable in that they give a “tinsel” 
effect, which creates the illusion of aluminum foil, rather 
than a metallized material. 

Vacuum forming for metallized films, either single 
or laminated, is a rather recent development due perhaps 
to the impression that only unlaminated, thick metallized 
materials could be used in this process. The lamination 
of sheets of the same metallized materials bears investi- 
gation for use in vacuum forming, for the advantage 
of sandwiching the metallized side and eliminating the 
need for protective lacquers. Metallized Mylar laminated 
to inexpensive rigid backing materials, such as celluose 
acetate, are combinations that can take deep draws and 
have high scratch-resistant surfaces. 

When vacuum forming is a requirement, heavy metal 
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coatings are specified since in deep drawing the metal 
thins out at the more severely 
these areas the thin coats are 


formed portions. In 
likely to be translucent 
or not fully reflective. For some applications, however, 
these properties are desirable. 

Heat sealing generally is not affected by metallization 
although the heating method may be influenced by the 
radiant heat metallized films. Electronic 
sealing is difficult due to the electrical conductivity of 
the thin metal layer. 

Other fastening methods such as pressure 
adhesives, sewing, stapling, gluing, and other conventional 
processes can be applied to metallized plastic films or 
laminations 


insulation of 


sensitive 


Applications for Metallized Plastic Films 
Until recently, the use of metallized films was limited 
to expensive applications such as decorative wrappings 01 
Now that continuous metallized ma 
terials are available in commercial quantities the range of 


condenser tissue. 
uses has greatly increased. Some current applications are 
Optical. This industry has long recognized the ability 
of thin deposits of metal on glass to selectively transmit 
or reflect portions of the spectrum. Metallized plastics 
can be used for unbreakable welding goggles and sun glasses 
The ability of aluminum-deposited surfaces to reflect 
light efficiently leads to its use for movie projection 
screens, unbreakable mirrors, 
switch plates, and reflective sheeting for lane markers, 
auto bumpers, highway signs and lifebuoys. 
Metallized films can be used in the field of 
reflection” coatings such as those used in coated lenses 
Here coatings of metal fluorides or sulphides are applied 
in proper thicknesses to eliminate glare, while transmitting 
a maximum of the incident light 
The important opitical property of thin aluminum 


vacuum-formed _ electric 


“anti 


to reflect light in the ultra-violet portion of the spectrum 
may be put to 
which normally would be adversely affected by exposure 
to ultra-violet. 
film as well to the packaging materials themselves. 

Electrical. Self-heating 
zinc on a high-dieletric film were among the first of the 


good use in the protection of materials 
This applies to packaging photographic 
condensers of aluminum or 
technical applications for continuous deposition processes 


The electrical thin 
being utilized for radiant heating panels, window defrosters, 


conductivity of metallic layers i 


and printed circuits. 
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Three-Dimensional 
NOMOGRAMS 


DOUGLAS P. ADAMS 


Associate Professor of Graphics, Massachusetts Institute of Technology 


‘THE METHOD USED TO CONSTRUCT two- 
dimensional “alignment” charts, or 
nomograms, can be extended with the 
aid of descriptive geometry to provide 
a practical for three- 
dimensional “coplanar” diagrams. The 
theories for the two types of charts are 
parallel, Table I. In the former, three 
are so arranged that values of 


construction 


scales 
the three variables satisfying the given 
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equation always lie on a straight line. 
In the latter, four scales are so ar- 
ranged that the values of four variables 
always lie in a plane. If the equation 
for which the chart is made is F(U, 
V, W, T) = O, values of any three 
parameters, such as U, V, and W, on 
their respective scales will determine a 
plane and the value of the fourth 
variable, which in this instance is T, 























+o : (0) 


Fig. |- Three Dimensional Nomogram for Equation U+V+W = T 


In solving higher-order mathe- 
matical equations such as those 
involving elasticity and _ stability, 
three-dimensional nomograms are 
concise, informative and help to de- 
velop an intuitive grasp of funda- 
mental relationships. When used 
with the three descriptive geometry 
techniques described here, they are 
reduced to a practical form, thus 
avoiding drawing special figures 


on a two-dimensional page. 


is found at the point where this plane 
intersects the T-scale. 

Space diagrams of this type hav« 
been suggested in the past, and even 
drawn pictorially, but they have not 
been used because of the difficulty of 
handling space distributions on the 
page. This can be 
overcome, with the aid of 
such descriptive geometry techniques 


two-dimensional 
however, 
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Table I—Theory of Two- and Three-Dimensional 
Nomograms 





Three points are in alignment when: 


xyil 
xX: ¥21 


x3 ¥s1 


Assume that a function 
F(U,V,W) =0 
can be put in the form 


U, U; 1 
Vv; Vz 1 = 0 


W, W,1 


where U,, U, are functions of U only, 
and similarly for V and W. Inter- 
pret U,, U, as the X and Y coordi- 
nates of a plane curve. Then the 
curve can be plotted on X, Y axes 
and calibrated in U. Similarly for 
V and W. Values of U, V and W 
which satisfy the original equation 
also satisfy the determinant and 
hence, are “‘aligned.”’ 


as the following 

1. Auxiliary Line and Parallel Join. 
This technique can be used effectively 
when the four variables have straight, 
Al 
though the equation for this illustra 
tion is comparatively simple, U + 
V+W 


can also be solved, as will be demon 


vertical scales as shown in Fig. 1. 


I’, more difficult problems 


strated in a later section. 

Considering first an equation that 
can be solved with a two-dimensional 
diagram, it can be shown by expansion 
that U + V = W can be expressed 
in determinant form as follows: 


Coordinate 
Interpretation X Y 


and B are constants. 


Table I, the first 
column of this determinant can be in 
terpreted as the X-coordinate of the 
respective U, V or W curve and the 
second column as the Y-coordinate. 
In similar manner, the equation of 
Fig.1,U+V+W 


in determinant form 


where u, V, 


As indicated in 


I’, can be put 
and given a Co- 
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Four points are coplanar when: 


x yim 1 
Xo ¥2 21 
X3 ¥s 23 1 


Re Va % 1 


Assume that a function 
F(U, V7, W,T) = 0 
can be put in the form 


U, U, U; 1 
Vi Vz Vs 1 
WwW, W, W; 1 


T, T, T; 1 


where U;, U2, U; are functions of U 
only, and similarly for V, W, and T. 
Interpret Ui, U2, U; as the X, Y and 
Z coordinates of a space curve. 
Then the curve can be plotted on 
X, Y, Z axes and calibrated in U. 
Similarly for V, W and T. Values 
of U, V, W and T which satisfy the 
original equation satisfy the deter- 
minant and hence, are “coplanar.” 


ordinate interpretation 


Coordinate Interpretation 
x y Zz 
G and K are constants 

\ space nomogram for this determi 
nant appears in Fig. 1(A), for u 
\ l, w 3, CG 5, and K 
lhe T-scale is located at X 2. 


where u, v, w, 


Y 0.91 and the scale factor of the 


I’-scale is 0.546. In Fig. 1(B), a so 


lution plane is shown for U 3, 
V 2, and W 1. Pictorially, it 
appears that this plane cuts the T-scalk 
at T 


a descriptive geometry “cutting plane”’ 


6. Fig. 1(C) shows pictorially 


device for finding precisely the inter- 
of the T-scale 
plane. The cutting plane a has been 
passed through the T-scale parallel to 
the plane of the V and W scales, cut 
ting the UW plane (Y, Z plane) in 
the vertical line T’. The orthographic 
projection of the entire figure onto the 
U, W, (Y, Z) plane is now used 
Here the line T” V”, is parallel to the 


section with such a 


known line WYV,, also V, V 
the projected figure takes the form 
1(D A conventional 
double-alignment diagram could also 


and 
shown in Fig 


solve this particular equation, but the 
method shown here will be useful later 

2. Method of Numbered Line Pairs. 
Fig. 2(A 
dimensional nomogram for a function 


of U, V, W and T where the U, \ 


ind W scales are vertical, straight lines 


shows pictorially a three 


it three corners of a rectangle and the 


[-scale is a helix with a horizontal 
xis, and component projections on 
the two 
shown 
The projection on the YZ plane is 
defined by the combined behavior of 
the Y and Z T-functions in the de 
terminant form of the equation. Since 
Y r+2,7 Y heb 2)° 
Z 2)' 1.5)* and the YZ pro 
jection is a circle, center at 2, 2, radius 
1.5. In the X, Y plane, Y r+ 2 
r= Y-—2,Y—2 X—0.75 
x and the X, Y projection is a 
urve of period two units, amplitud 
Gradua 


coordinate planes are as 


1.5 sin 


Sine 


1.5 units, zero point (0.75, 2 
tions of 7 this curve 
iccording to the equation T Y-—2 

Values of U, V and W could be as 
igned such that the plane determined 
cut the T-helix at 
. indicating there is no solution in 
’ for values of U, V, W. Or, 
plane cutting the lying 
to its 
infinite number of 

In Fig. 2(A), the values of U 
7.20, V 11.20, W 5.15 


shown as determining a solution plane 


will appear on 


by them would not 
1} 
these 
helix and 


parallel ixis could determine an 


solutions 
are 


This plane cuts the helix cylinder in 
in ellipse, helix and ellipse meeting at 
points where the plane cuts the helix 

at values of T which are solutions 
The bold-line portions of the helix lic 
ibove the plane and end at the ellipse 

at these very T-values. Calibrations 
have been shown only for these bold 
There 
some fourteen intersections, seven of 
They certainly 
could not be found readily by trial and 
error. 

With descriptive 
possible to represent this space dia 
cram and effect its 
lishing the projection of the ellipse in 
Fig. 2(B) 


jections of the T-curve previously dis 


portions of the T-curve are 


which are shown 


geometry, it 1s 
solution by estab 
This shows the two pro 
cussed and also twelve numbered sex 
tion planes seen on edge in the circular 


view. Their lines of intersection with 
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the cylinder are shown in the lowe: 
view, numbered correspondingly. A 
horizontal plane through U = 7.20 
will cut a horizontal masterline from 
the U, V, W plane shown by its two 
projections in Fig. 2(B). Each of the 
twelve horizontal section planes cuts 
lines parallel to this from the U, V, 
W plane which can be drawn in the 
lower view and numbered as soon as 
the masterline has been established. 
Then in the lower view, a line from 
the cylinder and a line from the plane 
with the same number are coplanar 
and determine a point common to 
both the U, V, W plane and the cylin- 
der—namely one on the desired 
ellipse. The projected ellipse cuts the 
projected T-curve at values of T which 
are solutions of the given equation. 

3. Method of Doubly-Indexed 
Scales. The third descriptive geometry 
technique involves calibrating each 
scale in a given orthographic view both 
in the value of its vatiable and also 
(along the other side of the scale 
stem) in its space coordinate perpen- 
dicular to the plane of that view. 

Let an equation be given by 
y= 


o 


1 
(Ww — 10)? 
10 





T 





Coordinate Interpretation 


x Y Z 


In Fig. 3, two views are given of U, 
V, W and T curves for the above 
equation. V and T have straight 
scales, the other two are curves. In the 
upper view (YZ), a vertical calibration 
is the value of the variable at that 
point, the inclined calibration is the 
X-coordinate of the curve at that point. 
Now the X, Y view can be discarded. 
Values U = 2, V = 3, W = 6 have 
been circled and joined to indicate a 
solution plane. Several methods are 
\vailable for determining the value of 
T where the T-scale is cut by the 
plane. For example, an “auxiliary 
view” which shows the plane on edge 
will show it cutting the T-scale at this 
value. Such a view could be found in 
the direction of “constant X-value” of 
the solution plane because this direc- 
tion is parallel to the Y, Z plane. Thus, 
for instance, for V = 3, X = 4; U = 2, 
X = 2; W = 6, X = 5, one finds by 
proportional division the point on line 
U = 2, W = 6 such that X = 4. When 
joined with V = 3, X = 4, the direc- 
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tion of the strategic edge view is 
indicated. In the auxiliary view taken 
in the direction of the double arrow 
the “levels” represent values of X and 
can be chosen to any convenient scale. 
In this view, the U, V, W plane is 
seen on edge cutting the T-curve at 
the answer-value of T, point “X.” 


Applications 


To illustrate the application of the 
first technique consider the following 
fifth degree equation 
2+ Ax + A’ + Be? + C’x + D’ = 0 
This can have the fourth power of x 
removed by reduction of the roots by 
a real value, when it becomes 


o+Axe+ Be+Cz+D=0 
This can be put in the canonical nomo- 
graphic form 
—A 
—B 
-C 


15z? 152 
S+22+2 FP +2 +2 


(D +25) 


a +2° +2 
Coordinate Interpretation 

x Y Zz 
where A, B, C range from —10 to 10 
and the chart is 15 units wide and 20 
units high. The determinant should 
be checked by exapsion to show that 
it does represent the equation. The 
A, B, C scales are uniform and lie 
upon straight, vertical lines. For con- 
stant x, D enters only into Z, so con- 
stant x-value is represented by a vertical 
line with known X, Y coordinates and 
graduated uniformly in D. Taken to- 
gether, these x-lines trace a vertical 
cylindrical surface whose X, Y projec- 
tion has the equation 


152? y = 152 


ei2xte’ f¥+2+2 
Within the chart area, this a 
smooth, convex curve. Curves of con- 
stant D wind in space over this cylin- 
drical surface. When values of A, B, 
C and D are specified and x sought, 
a plane in space is determined by the 
first three which cuts the cylindrical 
surface in a smooth curve. The inter- 
section of the latter with the D-curve 
lies on the vertical x answer-line. 
Fig. 4 shows the two-dimensional rep- 
resentation and use of this nomogram 
It is based on Fig. 1(D) which was: 
(1) a projection of the space configu- 
ration onto the UW plane, plus (2) 
a T’ line derived from the T line by a 
section plane a parallel to the VW 


X= 


plane. Correspondingly, in the pres- 
ent case: (1) the entire space con- 
figuration is projected onto the AC 
(Y, Z) plane, and (2) each x-line is 
carried into an x’-line by a section 
plane passing through it and parallel 
to the plane of scales B and C. 

The graduations of the x-scales are 
given by the passage of D-curves across 
them. Each pair of x (solid) and x’ 
(dotted) lines is correlated by being 
given the same serial numbers (verti 
cal and inclined respectively), and is 
then used exactly as the T and T’ 
lines were in Fig. 1; (A) of Fig. | 
corresponds to U, Fig. 4, B to V, C to 
W, and X to T. Each solution on an 
x-scale gives one point of a curve. 
This is the curve of intersection of the 
x, D cylinder and the A, B, C plane as 
projected on the AC plane (YZ- 
plane). Wherever this projected curve 
cuts the given projected D curve, 
there lies a vertical solution line in x. 
In the working nomogram, the pro- 
jected curve of the intersection always 
lies within the sector ACB, passing 
from C to A and arching toward B. 

Practical use of the chart is quite 
rapid because the only portion of the 
projected intersection curve which 
needs to be drawn is that which stands 
some chance of cutting the D-curve. 
This portion can be identified by in- 
spection. The chart is made for posi- 
tive roots of the quintic but yields 
negative roots on reversal of the signs 
of B and D. Multiple roots are indi 
cated by tangency of the intersection 
curve with the D-line. Horner's or 
Newton’s methods are natural comple 
ments of the chart, deriving their basic 
roots from it before refining them. 

If a fourth degree equation has the 
third power missing, it can be multi- 
plied by x = 0 to become a reduced 
fifth degree equation in which D = 0 
and the chart is applicable. For ex- 
ample, consider equation 

o — 32° + 427° + 8 —1=0 


On establishing lines AC and BC, 
it is clear from the path of D = —1 
that there will be only one real, positive 
root. Two or three points establish 
the curve and the root x = 0.13 (re- 
fined value x = 0.1294). 

Reversing signs of B and D, the AC 
line remains the same and curve D = 
+1 cuts through a limited portion of 
the new sector. A few points show 
that the projection of the intersection 
curve will not cut D = +1. Hence 
there are no negative roots. 


Product Engineering — August, 1955 





e(£MAN)4 























Product Engineering — August, 1955 





iu 


POINT X ~ 


+ 





! 
4 
! 
| 
! 


—Finol position for 
depth measurement scale 








SCALE of X,Y,2Z 


eS Typical doubly- i 


indexed scale, 





Product Engineering — August, 1955 





~~ 
vw 
=) 
3 
a 
c 
S 
_- 
~ 
~/ 
= 
S 
oe 
- 
of 
° 
os 
& 
‘e) 
Z 
— 
1 
_ 
= 
= 
“” 
c 
Se) 
— 
= 
Q 
' 
Y 
Y 
me 
= 
ies 


Root volve 





03 025 02 


4 


s 


} 
i 
; 

; 


6 


|} 


05 045 04 O35 


08 07 06 
// 
0/ 9/» 


lo = O9 





16 15 14 13 12 


~~ 


\9 
#8 ¢ 


1 £6 222. 


3 











35 


B 4 
-10 





\ 
\ 
\ 
\ 


ol 


\ 


} 
} 
} 
4 


\ 


\ 
} 
5 
\ 
\ 
AB ADDS OS 


05 045 04 035 O3 O25 


} 
hk 

\ 
} 


\ 
\ 
\ 
\ 


xt 


A0-9" 
v) 
\ 


| 
LJ ra 


Lijit 





10 


E 





4 
-i0—- 


0.15 


02 


10 Qs O8 07 o6 


615 14 13 12 


ely 


9 





B 4 13026 22211 
35 


10- 
A 


“- 


Product Engineering — August, 1955 





TECHNICAL 


a 


ea ee 
FE et ta 


THE SETUP OF CASE INSTITUTE’S TAPE CONTROLLED MILLING 


<2 


NEW §S 





- 


MACHINE and its two-dimensional numerical control 


system. The control contains 125 tubes (excluding power supplies), and 3 relays. All gating and switching is done electronically. 
This machine will be seen at the Production Engineering Show along with projects from seven other engineering schools. 


Engineering Shows in Chicago 


A “Must” For Design Engineers 


“According to present indications, the 
1955 Machine Tool Show will greatly 
overshadow the show held in 1947,” 
so said a spokesman for the National 
Machine Tool Builders Association. 
The show will be held in Chicago's 
International Amphitheatre, to which 
a new Exposition Hall has been 
idded to accommodate the show. 
Running from Sept. 6th to the 17th, 
the show will be held simultaneously 
with the Production Engineering 
Show, the latter to be held on the 
Navy Pier. According to the listing 


192 


to date, there will be 166 exhibitors 
at the Machine Tool Show and 160 
exhibitors at the Production Engi- 
neering Show. 

Tell Berna, General Manager of 
the National Machine Tool Builders 
Association that there will be 
a big increase in the number of big 
machines displayed as compared to 
the previous Machine Tool Show in 
1947. There will be a larger num- 
ber of transfer machines, and more 
big presses. Undoubtedly, the high 
point of the show end of interest to 


Says 


Product Engineering readers will b« 
the made in the last few 
years in the development of auto 
matic operations and controls, plus 
the advances in accuracy. The ma 
chines all have increased productivity 
per man, and many have new fea- 
tures that many production men did 
not think possible. Of interest are 
the developments in hydraulic con 
trol and in the field of electronics. 
(he United States government lists 
441 distinct types of machine tools 

not to 


progress 


mention various sizes and 
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combinations. Practically all of these 
vill be on display at the show, in 
operation. Reports indicate that the 
standard machine tools will make up 
most of the show; but there will be 


many new elements. 


Horsepower, 
speeds, feeds, and rigidity are still 
going up. In millers, one line will 
have knees 2 in. wider, and overarms 
10 in. One light dutv uni 
versal feeds both ways to permit back- 
facing at speeds to 1500 rpm. One 
universal planer will cut on both for 
ward and reverse stroke. 

Meanwhile, the Production Engi 
neering Show will display mechanisms, 
instruments and equipment that con 
tribute to the improved automatic 


longer. 


control of industrial production and 
processing. It will concern itself, not 
only with metalworking, but will cut 
across the entire field of production 
to include all types of manufacturing. 
Products exhibited, for example, will 
include electronic devices, air gages, 
conveyors, brakes, clutches and drive 
mechanisms, weighing equipment, 
chucks, dies and jigs, lubricating sys- 
tems, and many more. Inaugurated 
this year in conjunction with the 
Machine Tool Show, the Production 
Engineering Show is planned to con 
tinue as an annual exposition. 

At the Machine Tool Show, exhibi 
tors will be confined entirely to Amer 
ican builders of machine tools, and 
the exhibits will consist 
tools only. 
exhibit, 
chine 


of machine 
No foreign builders wiil 
and no 
tools 


foreign-built ma~ 
will be 
machine 


shown. Thou- 
tool models 
shown, ranging in weight 
from a few hundred pounds to well 
over 50 tons. The total connected 
horsepower to run all of the machines 
will be about 60,000 kva. Special 
transformers and will be in- 
stalled to carry it. Lighting too, will 
Shuttle buses will run 
from the Loop area to the shows, 
as well as between the two shows. 

McGraw-Hill’s exhibit at the Pro- 
duction Engineering Show is unique 
in that it is collaborating with eight 
Universities who will make a joint 
presentation of their latest research 
to those attending the show. Their 
exhibits will be the most comprehen 
sive of their type ever attempted, and 
will display results in both pure and 


sands of 
will be 


new 


lines 


be improved. 


applied research in the physical sci 
ences which may have important in- 
fluences on production techniques of 
the future. This exhibit is being 
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sponsored jointly by three of McGraw 
Hill’s Product 
ing, Control Engineering, and Ameri 
can Machinist. 


magazines Lnginceer 


Universities are: Case 
Institute of Technology, Cornell Uni 
versity, Illinois Institute of ‘Technol 
y, University of Illinois, Massa 
chusetts Institute of Technology, 
University of Michigan, Northwestern 
University, and Ohio State University. 

Among the university exhibits will 


The eight 


ogy, 


be an Automatic Random Program 
mer developed by the Electrical En 
gineering Dept. of the University of 
Michigan. ‘This machine is used for 
psychological testing, with its oper- 
ation initiated when the voltage of a 
random noise source exceeds a pre 
set level, which can be adjusted for 
any probability between zero and one 
Developed under a Signal Corps con 
tract as an instrument to evaluate 
the ability of an observer to detect 
a signal, it is also applicable to sam 
pling for quality control, synthesis of 
coding systems, and logic machines. 

Another exhibit will be the first 
operating scale model of a nuclear 
reactor for industrial purposes ever 
shown publicly. [his will be at 
tended by members of the Armout 
of the Illinois 
Che model 


and 


Research Foundation 
Institute of Technology. 
reactor is a neutron gamma 
source, water cooled and designed for 
50,000 watts. It is used primarily for 
the production of radioactive samples, 
tagging of materials, neutron diffrac 
tion for structure analysis, and bom 
bardment for changing the properties 
of materials. 


Performance of Very Short Journal 


Bearings is a project of the Mechani 


cal Engineering Dept. of Cornell 
University, which was sponsored by 
IBM. ‘Topics discussed and demon 
started will be: radial load; speed of 
bearing viscosity; pressure and flow of 
lubricant bearing fric 
tion; and deflection. Ratios length-to 
length diameter are from 4 to 1/50 

From Case Institute will be a model 
of a Numerical Machine Control built 
to explore the usefulness of a system 


temper iture; 


operated by punched paper tape for 
two-dimensional control of 
Numerical 
tape are derived directly from data in 
a binary-decimal system for both dis 
Drive is 


1 milling 


machine. codes on the 


placement and rate functions 

through stepping motors 
Another project from the Mechani 

cal Engineering Dept. of Cornell Uni 


Analog for Thermal 


his IS all uid in 


versity is a Fluid 
Circuit Analysis 
determining the cooling loads and 
economical operation of air condition 


I luid 


| hour; temperature: | in 


ing equipment model time 


1 min 


| deg. | . 


~ 


[he pump was developed 
with a continuously adjustable delivery 


controlled by a timer driven cam 


Ihe model will demonstrate tem 


perature change in the air in an en 


closure heated by solar radiation and 
cooled by a refrigerator under a variety 
of typical schedules. 

Other 


matic 


Auto 


an iron lung which 


exhibits will be l 
control for 


flow in accord 


regulates the oxvgen 
ince with data obtained automatically 


Research in 
cutting 


from the patients; (2) 


high-speed metal with a 


torque dynamometer and a thermo 
couple capable of measuring the tem 
perature between the high-speed tool 
ind the surface being machined; (3 
Research in the machining of titanium 
aluminum; (4 \ 


inism for 


and servo-mech 


automatic control of com 


bustion; (5) Measuring turbulenc: 
of flame; 6) Simple measurement 
of fluids; (7) Model of a 


heated heat 


of density 
and cooled by 
pump, plus controls 

additional 


to the engineer will be 


home 


interest 
held in Chi 
the same One is the 
Machinery & Equip 


I'wo shows of 


cago at time 
Metalworking 
ment Exposition which will be held 
Exhibitor 
will consist mostly of those who were 


in the Chicago Coliseum 


unable 
other 
duction 


to get display space in the 
Many 
ind metalworking machinery 
today, 
machines and equipment items wil 


shows types ot pro 


iailable along with specialty 
be seen 

The last big show in this area will 
GM 


will show everything in the field of 


be General Motor’s Powerama 
diesel, gasoline, ind 
gas turbine engines—all related to 

fields of Some of 
the exhibits planned are: world’s larg 
est dump truck; an M-48 tank with 
control apparatus where spectators can 
see it; full model of 
rising aircraft; an F-89 fighter plane; 


industrial power 


various industry 


scale vertical 
oil drilling rig in operation; an operat 
ing saw mill; operating cotton gin; 
high-speed diesel locomotive in op 
ration; exhibits showing all the steps 
in building a road; and others. Lo 
ition of the 
Lake Shore Drive in a spot adjacent 
to Soldiers Field 


show will be on the 
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TECHNICAL NEWS 


PRINCIPLE OF THIS EXPERIMENTAL VTO plane uses 
vertical pointing wings and propellers to get direct lift for take- 
off, hovering, and landing. Scale model is operated in free flight 


by remote control. Cable supplies power to electric motors. 


ANOTHER WAY TO GET “LIFT” is through a system of 
large vanes and flaps capable of directing the propeller slip- 
stream downward for low-speed or hovering flight. Such a sys- 
tem must retract to form a clean wing for normal flight. VTO 
problems have been studied by NACA more than 10 years. 


MAN WALKING ON AIR is in the preliminary stages of a 
VTO principle which culminated in the “flying platform” made 
public earlier this year. It was first investigated with jets of 
high-pressure air supplied from tank on the ground. Later plat- 
form incorporated a rotor system for lift tests. 


194 





Progress in VITO 


What’s new in the VTO (vertical takeoff) field is shown 
here with some of the models undergoing tests at the 
Langley Aeronautical Lab. of the National Advisory Com 
mittee for Aeronautics (NACA). In an attempt to “save 
airport concrete,” scientists have approached the problem 
with the objective of learning how to reduce speeds, to 
permit flight operations from unprepared surfaces, and 
ultimately to get a vertical takeoff and landing in high 
speed airplanes, left. At left, center, venetian blind-like 
arrangement permitted hovering, takeoff and landing while 
the fuselage was nosed upward a maximum of 15 degrees 
from the horizontal, left. 

Control of the air flow about a wing, commonly known 
as boundary layer control, is of great importance in learn 
ing more about VTO. The problem is a matter of main 
taining smooth air flows at low speeds over a wing to 
retain effective lift. is to remove disturbed air 
flows through porous wing 
air through the surface to 
The arrival of the turbojet engine offers a convenient pump 
of this air. Research on boundry layer control has shown 
that landing and take off speeds of high speed military 
planes can be reduced by a significant amount 

At NACA’s moffet Field Lab., further investigation into 
the hypersonic aircraft and missile field has uncovered an 
aggravating problem, below. That is that the pointed 
fuselage and razor thin wings desirable for this high speed 
flight, are completely undesirable as far as aerodynamic 


One way 
surfaces; another is to blow 


speed up the disturbed ai 


heating is concerned. At sustained speeds of 7,000 mph, 
temperatures of 8,000 F develop on those parts. Blunt 
edges and surfaces do not heat up as fast. 

Possible solution is a method called “transpiration cool 
ing,” also called “sweat” cooling because of its similarity 
to the cooling system of the human body. Applying this 
method to aircraft would mean that an internal coolant 
would have to be circulated under the missiles’ skin. 


INFRARED PHOTOGRAPH in an experiment shows how 
sharp nose and thin leading edge of model placed in hot gas 
heat up faster than thicker parts of model. A similar reaction 
would take place on plane or missile in flight when at speeds of 
about 7,000 mph, temperatures of 8,000 F would develop. 
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TRACKING DEVICE, left, and indicator. Sextant automatically retains star on 


course change, permitting repeat observations for final true 


heading. 


Automatic Navigator Sights and Track Sun and Stars 


Simplifying the navigator’s job, and 
reducing the possibility of human 
error in aerial navigation is behind 
the development of an automatic 
photoelectric sextant by the Knolls- 
man Instrument Corp. of Elmhurst 
73, N. Y. This device automatically 
sights and tracks the sun during the 
day, and the stars and planets at 
night. The sextant will keep its sight 
on a star, and continue to track it 
automatically during and after changes 
in course. The navigator will read 
the information directly from a re 
mote indicating panel (above right), 
which is the only part of the instru- 
ment to which he must have access. 
There are three components in the 
sextant: the sextant tracking device 
(above left); the indicator with control] 
panel (right); and the amplifier. In 
operation, the navigator presets on 
the control panel the estimated posi- 
tion of the selected celestial body. 
Automatic operation then takes over, 
and the sextant tracking device, which 
has a photosensitive telescope, searches 
for the star from which the readings 
are to be taken. The telescope sweeps 
from right to left with several steps 
of elevation, searching a patch of sky 
7 degrees wide by 5 degrees high, until 
it recognizes the star to be tracked. 
During the tracking operation, an 
illuminated ““T” is visible on 
indicator. An automatic averaging 
period can be started at any time by 


the 
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When 
is over, an “R” 
lights up, indicating that the average 
star altitude can be “read.” 

When a celestial body is tracked in 
level flight, the system will measurc 


throwing a toggle switch. 


the averaging period 


This infor 
mation can be used to determine truc 
heading, or star azimuth. 

The telescope’s photoelectric scan 


accurate relative bearing. 


ning system is designed so that aurora 
phenomena, haze or moonlight, have 
no effect on its operation. Light from 


a star, planet, or sun is collected by 

i lens of slightly over 2-in. aperture 
An advantage of the remote contro! 

that it 


tion problems found with other type 


factor 1s climinates installa 


of sextants which need a transparent 


canopy to accommodate the mount 


Confused and Dissatisfied Engineers — 


—are found in industry today, accord 
ing to Gerry E. Morse, vice-president, 
industrial relations of Minneapolis 
Honeywell Regulator Company. The 
statement was made at the recent 
21st Annual Meeting of the National 
Society of Professional Engineers in 
a conference on “Professional Devel 
opment—The Responsibility of Indus 
try and The Engineer.” Mr. Morse 
advised that, who want 
the status and pay of professionals 
must act, work, and live like pro 
fessionals. The key to 
not only technical competence, but 
also social and personal competence.” 

N. W. Dougherty, dean of engi 
neering at the Univ. of Tennessee, 
and president of the American So 
ciety of Engineering Education, de 
cried the separation of management 
from the professional engineer and 


engineers 


success 1S 


taught 


between 


said, “It is time that colleges 


their students the difference 
1 skilled workman and a professional 
Che colleges must join with industry 
in creating a good atmosphere for 
professionals to grow Youngsters 


with high aspirations 


| 
COoTnEe to college py 


for the future. It is 
down for them to enter industry and 


certainly a let 


find they are just other employees.” 

Carl A. Frische, vice-pres. for oper 
ations, Sperry Gyroscope Co. summed 
up engineering management’s respon 
with: (1) make that 
engineers understand what is expected 


sibility certain 


of them; (2) review progress at regu 
lar intervals; (3) make the engineer 
feel that his work is worthwhile and 
is being recognized; (4) and create a 
feeling on the part of the enginee: 
that he is being treated fairly in com 


parison with other engineers 





TECHNICAL NEWS 


CUTAWAY VIEW shows gas turbine mobile power plant mounted in a specially designed railroad car capable ot supporting 


the 245,000 pound load. 


Opening at left is for air for lube oil coolers, 


Opening in roof is exhaust. 


From right: control 


room; fuel pumps, generator, exhaust duct, turbines, compressor, and auxiliary diesel starting engine. 


CROSS SECTION shows flow of air and hot gases. Air enters axial compressor at lower left, and is next discharged into 
combustion chamber which is of countraflow design. Three burners are used, all capable of handling a wide range of fuels. 
Each burner has two concentric fuel sprays. Hot gases next enter high pressure turbine, flexible duct, and low pressure turbine. 


Power Plant Goes Anywhere 


Ready to be shipped to any part of 
the country if an emergency should 
occur, is this mobile-power unit built 
for the U. S. Navy’s Bureau of Yards 
and Docks bv Clark Bros. of Olean, 
N. Y. Mounted on one rail car, the 
power plant is gas turbine driven, and 
is capable of developing 5500 kw, 
and may be operated continuously. 
The car, which is 85.5 ft. long and 
14.5 ft. high, can negotiate any turn 
on any track in the U. S., Canada, and 
Mexico. All that is when 
the car is shunted off on a siding is a 


necessal y 


196 


a fuel connection. 





lead to take the power output, and 
Only one man is 
needed to operate it. 

lhe Navy’s reason for wanting a 
unit of this type is that additional 
power is sometimes needed at shore 
stations for emergency use, and dupli 
cate standby services were too costly 
to maintain. Clark Bros. just an- 
nounced that the Mexican govern- 
ment also has placed an order for a 
similar unit. 

Everything has been done to com 
pensate for any misalignment which 


The entire unit will 
be mounted on the car on two inde- 
pendent sub-bases. One will support 
the compressor and first turbine; the 
other will support the second turbine 
and generator. One flexible coupling 
connects the compressor and first tur 
bine, and another connects the sec 
ond turbine and generator. Con- 
necting the two turbines is a flexible 
duct. This easily removable duct 
also offers an accessibility feature in 
that both turbine wheels can be in- 
spected from the same point. Each 


might develop. 
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sub-base is supported at three selected 
points to assure minimum deflection. 

Both turbines are supported in air- 
cooled “cold rings”. This allows the 
hot parts of the turbine to expand 
concentrically without influencing 
alignment and without setting up any 
stresses. Other parts of frame, as well 
as the hot air duct leading to first 
stage turbines are air cooled, result- 
ing in uniform frame temperatures. 

The turbine is designed for normal 
operation at an inlet temperature of 
1350 F and 50 psi. Compressor and 
the high pressure turbine operate at 
4800 rpm; pressure at inlet of low 
pressure unit is 15 psi. Turbine and 
generator turn at 3600 rpm. Gen 
erator is 60/50 cycle, 12,500 volt 
unit. Exhaust temperature is about 
700 F. 

An auxiliary generator driven by a 
160 blip, two stroke, 1000 rpm, 6-cyl. 
diesel engine. It supplies power for 
the starting-up and shut-down and 
cooling operations, as well as lighting 
when the main generator is not pro 
ducing power. ‘The same diesel en 
gine, driving from the opposite end 
of the shaft through a_ hydraulic 
torque converter acts as starting en 
gine for the main unit, bringing up 
to 500 rpm. When the gas turbine 
is fired and builds up speed, the 
diesel automatically disengages and 
shuts down. 

[he lubricating system is a com 
mon system for all equipment. Oil 
for the bearings is contained in a 
500 gallon tank. ‘Three pumps are 
included: the main pump driven from 
the compressor shaft; the auxiliary 
a-c driven pump; and another auxiliary 
d-c pump which operates on total 
electric power failure. The a-c pump 
starts automatically when the oil pres- 
sure falls. The d-c pump starts on 
a-c power failure and not low pres 
sure. 

[he main fuel system is designed 
for operation with no. 2 diesel fuel oil. 
Residual fuels can be burned after 
making minor adjustments. However, 
to minimize the effects of blade foul- 
ing from ash deposit with this type of 
fuel, it is necessary to limit the turbine 
inlet temperature to 1150F. Expected 
station output at this temperature is 
3200 kw. The efficiency of the unit 
at full load and 5500 kw output at 
a heat rate of 18,000 Btu. Rough com 


putation places the cost per kwh at 
$0.72. 


Product Engineering — August, 1955 


LOWERING THE FLEXIBLE INTER-TURBINE DUCT into position between the 
high and low pressure turbines, preparatory to testing. Connections at top of flexible 
duct are for automatic “quick unload”, in case electrical load suddenly drops off. 
Note, immediately below, where the two separate sub-bases meet. See also below 


TWO-POLE GENERATOR mounted on base which in turn ts secured to car frame 
Also mounted on this frame is low-pressure turbine and exhaust duct. Hole in frame 
at left is for bolt which secures base to car. A neoprene washer 1} in. thick and 7 in 
in dia. is used. In background is car with “filter sheds” open. They serve as att ducts 
when the turbine is in operation and fold flat against car in transit 
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OPERATING HIGHLY COMPLEX MACHINE TOOLS 
with the production controls and instructions on magnetic 
tape, is shown here with the application of the Numericord to 
an aircraft spar and skin milling machine. Developed by the 
Giddings & Lewis Machine Tool Co. of Fond du Lac, Wis., 
the Numericord programs work cycles from numerical data 
only, eliminating tool setting, gauging, and template chang- 
ing. Machining cycles involving up to 5 machine axes and 
22 auxiliary machine functions are completely planned by 
mathematical computation. Complete system consists of: (1) 
a paper tape preparation unit to punch the master numerical 
tape; (2) an electronic computing director to convert the 
digital information to signals on the magnetic tape; (3) 
electronic play-back circuitry which reads the commands off 
the magnetic tape to the machine; and (4) electro-mechanical 
machine control units to position the machine axes. The 
Numericord system can be applied to most machine tools, 
and works to the tolerances of the tool itself. 


DOUGLAS AIRCRAFT CO. of El Segundo, Cal. is using a 
new tracing unit of their own design, which fabricates in 
one-tenth the time usually required, the chucks used on spin- 
ning lathes. A transit mounted on the head stock, is used to 
accurately set the center line of the template in parallel with 
the axis of the lathe. A conventional carbide tip cutter is 
actuated by a hydraulic valve from the responses received as 
the stylus moves along the edge of the template. Douglas 
claims that tolerances of + 0.005 in. are possible. Being fab- 
ricated here is a laminated masonite chuck. 
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THIS INNOCENT LOOKING BOX holds the 
electronic secrets of General Electric’s Touch- 
tron, a new lamp control that turns a light on 
and off merely by touching the lamp. No move- 
ment of any parts is involved. The device is an 
electronic impedance switch, with the switch- 
ing controlled by touch to two closely adjacent 
metal surfaces. This “touch” area is not re- 
stricted in size nor location. Touching this area 
triggers an electronic tube which operates a 
relay to turn the lamp on or off. 


THE “IMPACT TUBE,” a new instrument for 

measuring the effect of impact on metals and 

plastics. Developed by scientists at New York 

University’s College of Engineering, the instru- 

ment describes the impact only in terms of dy- 

namic stress-strain relationship for a wide range 

of loading rates. Heretofore, these stress-strain 

results were mixed with shock wave propagation 

effects. Fourteen feet long and 18 in. in dia., 

the tube is divided into three chambers: a sta- 

tic, dynamic, and firing chamber. The test speci- 

men, a circular metal or plastic plate, is mount- 

ed between the static and dynamic chambers. 

The other end of the dynamic chamber is sealed 

with a plastic diaphragm supported by a pneu- 

matically controlled piston. Pressure is built up 

equally in the static and dynamic chambers, then 

the diaphragm is ruptured, sending an expan- 

sion wave from the mouth of the dynamic cham- of the dynamic chamber. Information is transmitted from pressure gages and 
ber to the specimen. This constitutes the length transducer attached to the specimen, to an oscilloscope 


RIGID URETHANE FOAMS can be 
formed between almost any surface to 
make strong, light-weight, panels. From 
left to right, between plywood, plastic, 
veneer, and aluminum panels. Originally 
a German development, production of the 
raw materials has been taken over by the 
Mobay Chemical Co. of St. Louis, Mo 
The foams, flexible or rigid, are prepared 
from polyesters, diisocyanates, and water, 
varying amounts of which control the 
density and rigidity. In Europe, the foam 
is used in railroad car construction, as 
well as trailer-truck bodies. Another use 
is as a coating for magnet wires used in 
electronic equipment, motors, and trans 
formers. Mobay claims the coatings have 
higher moisture resistance than other 
synthetic enamels, plus  solderability 
Wires do not have to be stripped for 
soldering. High temperature resistance 
is over 235 F, 
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TECHNICAL NEWS 


TYPICAL FOUR-BLADE, 16 in. experimental propeller model made 
by the David Taylor Model Basin. The precision casting process has 
cut manufacturing costs in half, getting an accuracy of + 0.005 inch. 


THE VACUUM CHAMBER DIAPHRAGM is being punctured, and 
atmospheric pressure will force the molten metal into the investment 


mold inside the vacuum chamber, without admitting air. 


This tech- 


nique allows fine blade contours to be filled at low casting tempera- 
tures. The partial vacuums vary with the metal cast, and the chamber 


size. 


Precision Casting With Vacuum And Inert Gases —_ 


At the David Taylor Model Basin, 
located just outside Washington, 
D. C., scientists have the job of find- 
ing the most suitable shapes of hulls, 
propellers, rudders, and other parts 
to be used on Naval vessels. Along 
these lines is a continuing effort to 
increase the efficiency of model testing 
in order to predict full-scale perform- 
ance with more reliability. 

The latest development there has 
been a new method for the precision 
casting of the model propellers. 
Mr. A. R. Willner, a metallurgist 
at the Model Basin, developed the 
process, and recently presented a paper 
on it before the American Foundry- 
men’s Society. (Details on the process 
will appear the Society's 
Journal.) Basically, the procedure in- 
volves the development of a dispens 
able wax pattern, a means of dewaxing 
under steam pressure, drying of the 
investment mold under low tempera- 
ture, and a casting technique using a 
partial vacuum and inert gases. The 
process cuts the time needed to pro- 
duce a sandcast 1 in. dia. bronze 
propeller from 40 days to 20. 

This is the procedure: A trial model 
propeller is drawn triple size from 
theoretical calculations to meet a spe- 
cified set of conditions. This drawing 


soon in 


200 


has template stations, thickness re 
quirements, center line, and the de- 
sired rake. The drawing is then 
photographically reduced three to one 
and printed on sensitized plates. The 
zinc plate is cut into template sec- 
tions, the templates rolled to the 
proper’ radii, and the holes drilled for 
attachment to the template holder. A 
master wooden pattern is carved to 
the contour of the female template 
and is then used to make a split fe- 
male plaster mold. The mold is put 
together around a brass or aluminum 
hub, and a single tin-bismuth 50:50 
blade is cast and checked for template 
fit, and shrinkage allowance. 

Then, the plaster molds of the face 
side and back side of the pattern are 
made from the white metal pattern. 
After the face side (drag) of the plaster 
mold is set, the back side (cope) is 
coated with a parting agent, set over 
the face, and secured. The wax com- 
position is: 30 per cent Aristowax, 
20 per cent Beeswax, 25 per cent Halo- 
wax 1001, and 25 per cent Opal wax. 
After removing the back side of the 
mold, the wax is immediately coated 
with about 4 in. of plaster. 

The complete assembly is put into 
a tray of water to absorb moisture 
and. facilitate binding between the 


plaster and the wet investment mix 
ture. 

The mold is dewaxed in a pressure 
cooker, and oven dried at 400 F for 
about 3 days. This can be reduced to 
about 8 hours with the proper com 
bination of vacuum and heat. When 
the mold has cooled to 250 F, it is 
set up in a vacuum chamber and 
the propeller is cast. Difficulties were 
encountered at the thin blade tip. 
At casting temperatures over 1875 
F, the mold cracked; at lower tem 
peratures the metal solidified before it 
filled the blade contour. 

Centrifugal casting was not con 
sidered because of the cost of equip 
ment. The problem was finally solved 
by using atmospheric pressure as is 
done in the die-casting industry. 

In this process, the investment 
mold is put into an enclosed steel 
chamber connected to a vacuum pump 
and to a nitrogen source. A vacuum 
of 30 in. is drawn, and then nitrogen 
is fed until the desired partial vacuum 
is obtained. The top cover of the 
steel chamber has a hole with recessed 
edges; the recess supports a vs in. 
annealed low carbon steel sheet that 
seals the hole, above. A_ bottomless 
crucible is clamped down over this 
steel diaphragm, the molten metal is 
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molten metal. 
forces the 


Avmospheric pressure 
metal in without 
permitting air to enter 

The partial vacuum used depends 
on the metal 


chamber 


molten 


being cast and the 
used. For example: 20 in. 
of vacuum and 10 in. of nitrogen are 
used when pouring bronze in a 20 in. 
dia. chamber. The nitrogen prevents 
oxidation and scaling of the surfaces. 
Aluminum is poured under 10 in. of 
vacuum and 20 in. of nitrogen. A 
higher vacuum will cause the molten 
aluminum to flow out through the 
vents. The nitrogen eliminates poros- 
ity due to hydrogen absorption. 
Propellers 16 to 24 in. in dia. are 
cast in a vacuum chamber 36 in. in 
dia.; the vacuum required is 12 in. 
for bronze, and 6 in. for aluminum. 
It was found that the best grade of 
casting OO-A-371, 
composition O, to give a casting with 
a 35.000 psi The 
The 
little 
hand finishing, and were cast true to 


aluminum was 
tensile strength. 
bronze used was MIL-B-16443. 
aluminum propellers required 
shape and size. 

Bronze propeller blades gained in 
thickness and dropped 0.003 in./in. 
out of rake. 
this problem can be solved by external 
chills at the bottom of the hub. 


Investigations show that 


Measuring Thickness of 
Metal Coatings 





The British Non-Ferrous Metals Re- 
search Association Laboratories has 
announced a process for measuring 
the thickness of thin coatings thinner 
than 0.02 inch. 

rhe process uses two probes which 
are placed against the surface of the 
Heat flows 
from the hot probe into the area be 
low it, 


coating to be measured. 


causing electrical currents to 
the where the 
coating metal is joined to the base 


be set up in area 


metal. This area and the area below 
the cold probe resemble, in effect, the 
junctions of a thermocouple. 

As the temperature under the hot 
probe is related to the thickness of the 
coating, and the electromotive forces 
generated are related to the tempera- 
ture of the coating and that of the 
base material, the measurement of the 
electrical forces under each probe gives 
an accurate measurement of the thick- 
ness of the coating. 


Product Engineering — August, 1955 


COMING 


AUG. 22-23 


“Electronics and Automatic Pro- 
duction”, sponsored by the National 
Industrial Conference Board and the 
Stanford Research Institute, San ran 
cisco, Calif. It will precede the an 
nual Western Electronic Show and 
Convention there for the 
week. will 


Management considerations of capital 


scheduled 
same Discussion cove! 
and plant requirements; Production 
control and marketing; How automa 
tion may be expected to affect the 
tool 


terial handling industries; Quality con 


electronics, machine and ma 
trol and personnel requirements; Fa 
tors influencing product design; and 
many others 


AUG. 24-26 


Wester Electronic Show and Con- 
San Francisco, Calif. The 
will be held at the Civil Audi 
torium, with Convention Headquat 
ters at the Fairmont Hotel. For fuil 
particulars contact: Mal Mobley, Jr., 
WESCON, 344 N. La Brea Ave., Los 
Angeles 36, Calif 


vention, 
show 


SEPT. 6-17 


National Machine Tool Show, the 
Production Engineering Show, and 
the Metalworking Machinery and 
Equipment Exposition, Chicago, III 
Held simultaneously, the Machine 
l'ool Show will be in the International 
Amphitheatre, the Production Engi 
neering Show on the Navy Pier, and 
the Metalworking Machinery Exposi 
tion at the Chicago Coliseum 


SEPT. 12-14 


American Society of Mechanical En- 


gineers’ 1955 Western Conference on 
Applied Mechanics, at the U.S. Naval 
Postgraduate School, Monterey. Calif 


SEPT. 12-16 


Instrument Society of America, 
Annual Instrument Conferences and 
Exhibit, Shrine Exposition Hall and 
Shrine Auditorium, Los Angeles, Cal 
Clinics will be held during the con- 
ference. For more information 
to: Dr. Amold O. Beckman, 
S. Hill St., Los Angeles, Calif 


write 


3443 


EVENTS 





SEPT. 12-16 


Short Course on Corrosion at th« 
University College and School of En 
ginecring of Washington University, 
St. Louis, Mo. 
National Association of 


Engineers. 


In cooperation with 
Corrosion 
opics will be: Corrosion 
theory, reactions, factors and funda 
mentals: Metallurgical and mechani 
cal factors; Types of corrosion-diag 


nosis and treatment; Treatment of 


testing 
ithodi 


fundamentals and 


the environment; Corrosion 


methods and evaluation; ( 
protection; and 


tive Coatings 


SEPT. 20-22 


10th Annual Industrial Packaging 
& Materials Handling Exposition, at 
the Kingsbridge Armory, New York 
City, N. Y. The exposition will com 
bine manufacturers exhibits with short 
ourse technical sessions im 
New York 


Ch umpionship competition 


coopera 
with Univ., and a 
Nationa! 
for the 
pecih 


pin iho} s 


fion 
outstanding achievement in 


handling ap 


packaging and 


SEPT. 28-29 


Industrial Electronics Conference, 
Engineering Society of Detroit Audi 
torium, Detroit, Mich. Conferenc 
is co-sponsored by the AIEFE and the 
Professional Group on Industrial Ele« 
tronics of the IRE. 


industrial 


Sessions will dis 


yutomation, measure 


Cuss 
new control 
total of 16 
papers have been scheduled. Official 
Convention Headquarters will be the 
Park Sheraton Hotel. Contact Guid 
N. Ferrara. 8106 West Nine Mile Rd 


Oak Park 37, Mich 


ment problems, and 


system applications. A 


OCT. 3-5 
National Electronics Conference, 
Hotel Chicago, Il Ihe 
onference is sponsored by the: AIEE; 
Illinois Institute of Technology; IRI 
Northwestern Univ., and the Univ. of 
Mich. State 
Univ., Univ. of 
Wisconsin; Radio 
Manufacturers 
Societv of Mo 


tion Pictures and Television Engineers 


Sherman, 


Participating are 
Purdue 
Univ. of 


Illinois 
College; 
Mich.; 
FE lectronics-Television 
Association; and the 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A SERIES 


Lagging Public Construction — 
A Spreading National Blight 


The most recent editorial in this series dealt 
with the plans of American industry for expand- 
ing and modernizing its plant and equipment 
over the next four years. These plans call for 
the expenditure of $113 billion over that period. 
There is a good prospect that the money to carry 
them out will be available. If the plans are car- 
ried out, manufacturing capacity at the end of 
1958 will be double that which existed at the 
end of World War II. And this industrial plant 
will be modernized. 

In sharp contrast to this picture is the condi- 
tion of our public plant and equipment — the 
roads, schonls, water supply, health and sani- 
tation facilities upon which industry, as well as 
the average family, depends. According to a 
recent estimate by the Twentieth Century 
Fund, the people of the United States must 
spend almost $100 billion on new public 
works projects during the next five years 
merely to meet the minimum needs of our 
growing economy. 

Other estimates by the President’s 
Council of Economie Advisers, by state 
agencies and by private construction econ- 
omists all show the same condition: a stag- 
gering need for public works. Yet no steps 
have been taken that even offer a promise 
of closing the gap between the public facil- 
ities we are building and the greater facili- 
ties we really need. 


How did we come to let our public facilities 
fall into this sorry state? Here are some of the 
reasons: 

(1) During the years of depression and 
war, from 1930 to 1945, these facilities were 
neglected. New construction declined, and 
even maintenance was cut. 

(2) Since the end of World War II, in- 
creased construction costs have made it 
difficult for communities to get the needed 
construction with the funds budgeted in the 
past for that purpose. 

(3) The great postwar upsurge in popu- 
lation, and the spreading of our population 
into new areas, has created a huge demand 
for additional community facilities before 


the neglect of earlier years could be made up. 


Responsibility Divided 


Now the need for more public construction 
has become apparent to everyone, on jammed 
highways and in over-crowded schools. But, un- 
fortunately, the responsibility for doing some- 
thing about this situation cannot be so clearly 
fixed as can the responsibility for maintaining 
industrial facilities. A business firm must ex- 
pand its capacity when markets are growing or 
lose its trade position. It must modernize its 
plant and equipment or be undersold by more 


efficient competitors. In the case of public facil- 
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ities, there is no such competitive incentive. To 
be sure, a city or state may lose population and 
industries if its public facilities are inadequate. 
But such shifts are very slow to take place and 
difficult to relate to any specific public program, 
or lack of it. 

Moreover, the responsibility for constructing 
public facilities is divided between state and 
local governments and federal authorities. 
Within each of these governmental units there 
are specialized bureaus or departments with 
varying responsibilities. This division of re- 
sponsibility obviously adds an element of difh- 
culty to the development of an adequate 
program of public construction. 


Breaking the Log-Jam 


How can this administrative log-jam_ be 
broken and the financial difficulties overcome? 

One course would be to have the federal gov- 
ernment step in with a nation-wide new program 
of direct spending on public works. That would 
utilize the resources of the federal treasury for 
immediate action. But there are weighty objec- 
tions to such extensive federal participation. 
One is that federal spending cannot be greatly 
enlarged without a corresponding increase in 
the federal control of decisions that normally 
have been left to local communities. Another 
objection is based on the fact that so long as we 
must maintain a large defense establishment, 
such an addition to federal spending means 
either higher taxes or a chronically unbalanced 
budget. 

The other course is to rely primarily on local 
initiative, but with new and more effective fed- 
eral aid to local governments. Such aid would 
help speed up planning and construction, and 
contribute toward a solution of the most burden- 
some financing problems, but in amounts sufh- 
ciently limited to require that most of the capital 
be raised locally. 


No Single Formula 


No one formula can be applied to make such 
aid effective. The raising of funds for new 


schools, for example, involves problems very 
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different from those of financing highways, ot 
water-works, or hospitals. But it does seem 
clear that, in all these fields, the federal grants 
must be designed to stimulate more local plan- 
ning and financing than has prevailed in the 
past. Among the new ideas that may offer such 
incentives are federal grants for planning and 
initial costs and federal guarantees ol local 
bond issues. Such aids have been remarkably 
effective in the fields of slum clearance and 
public housing. 

While the federal government clearly has a 
role to play, we cannot afford to postpone in- 
auguration of an adequate public construction 
program while we seek a formula to apportion 
governmental participation that would be gen- 
erally accepted as ideal. Every year about 2'/2 
million more Americans are putting increasing 
pressure on a public plant already dilapidated 
and inadequate. The result is an increasing 
menace to comfort, health, education and safety. 
It is also an increasing menace to the effective 
performance of American industry. 

The appropriate public response to this 
situation is a driving public determination 
to eliminate this increasingly dangerous 
lag in public construction, At this june- 
ture, the development of such a determin- 
ation is basic. Nothing stands in the way 
of an adequate program of public con- 
struction that a determined electorate can- 
not remove. 





This message is one o} a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro 
fessional community served by our industrial 
and technical publications 

Permission is freely extended to neu spapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


McGRAW-HILL PUBLISHING COMPANY, INC. 























If you MUST stop Corrosion 
KEL-F PLASTIC WILL 


KEL-F Plastic Molded 
and Fabricated 
Valve Linings, 
Valve iaphragms, 
Gaskets, Ring Seals, 
Gauge Crystals, ~ 
KEL-F Dispersion Coateo 
or Laminated Lined %& 
Tanks, Vessels, Reactorssa 
Piping and Tubing, q 
can protect your © 
plant equipment agai 
chemical orm 






% | 





KEL-F Fluorocarbon Plastic is the best non-permeable, 
corrosion-proof material available today. It is inert to virtually 
any type of chemical attack —including mineral acids, oxidiz- 
ing agents as well as strong caustics. When nothing else will 
protect equipment, KEL-F Plastic usually will. 


HERE ARE SOME OF ITS OUTSTANDING CHARACTERISTICS: 
Temperature Tolerance 
Exhibits satisfactory properties over a temperature range 
of approximately 710°F. (—320°F. to 390°F.) 


High Compressive Strength 
Pressures of 8,000 psi result in only 4% to 5% permanent 
set. Line seals are retained longer when gaskets and O-ring 
seals are made of KEL-F Plastics. 


Non-Adhesive 

KEL-F Plastic is non-wetting even after long periods of 
immersion. Surface is anti-fouling when in contact with 
even the most viscous liquids. 
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KEL-F Plastic is a thermoplastic and easy to fabricate. It is 
readily molded by extrusion, transfer and injection. Available 
in sheets, rods, tubing and film, it can be fabricated, heat 
formed, machined and heat-sealed by a growing list of ex- 
perienced fabricators. 


New! KEL-F Plastic Dispersions 
KEL-F Plastic Dispersions have been developed for bake- 
coating of metallic surfaces that must be corrosion resistant, 
anti-adhesive and electrically non-cenductive. These Disper- 
sions can be applied by spraying, spreading or dipping. 
The full story of what KEL-F will do for you is worth having. 
Write or call for additional information. 


7 THE M. W. KELLOGG COMPANY 
KELLOGG Chemical Manufacturing Division, 
w P. O. Box 469, Jersey City, N. J. 


SUBSIDIARY OF PULLMAN INCORPORATED 


® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers. 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Design of Round Tubes 
For Combined Bending and Torsion 





tube outside dia, in. 

bending stress, Mc/TI, psi 

torsional shear stress, Tc/J,, psi 
bending modulus of rupture, psi 
torsional modulus of rupture, psi 
centroidal moment of inertia of tube, 
in.‘ 

polar moment of inertia of tube, in.‘ 
moment of inertia coefficient, = 


ra 1- 3 : 4 2 
8 (D/t) © (D/t)* (D/t)? 


bending moment, in.-lb 
bending stress ratio = f,/F;, 
torsion stress ratio = f,/F,, 
tubing wall thickness, in. 
torsional moment, in.-Ib 
bending torsion parameter 

V1 + (F;/2F,)°(T/M) 
torsion bending parameter 

V1 + (2F,/F;)*(M/T)* 





ROBERT A. NEEDHAM 


University of California, Los Angeles, Calif. 


TUBULAR MEMBERS subjected to com 
bined bending and torsion are usu- 
ally designed by trial and error. How- 
ever, a direct approach has been 
developed which also permits ready 
determination of the dimensions for 
the tube of minimum weight to with- 
stand a given combination of stresses. 

This method utilizes the classical 
formula for the bending of round 
tubes which, at failure, is 


Matin = 21F,/D 
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Method of designing tubing of minimum weight for 


combined bending and torsion loading. Illustrated for 


24S-T aluminum alloy, the approach is readily extended 


to other materials such as magnesium and steel alloys. 


Substituting kD*t for J, 


M _ Wik 


RB # ODA 


Hence, for a given alloy, and tensile 
strength in the case of alloy steels 
the parameter M/D,°* called the struc 
tural index, depends only upon the 
D/t ratio. 

According to the method of stress 
ratios described in ANCS, “Strength 
of Metal Aircraft Elements,” 1951, 
Bureau of Washington 
= G.-e aluminum alloy 
round tube will be safe if the sum of 


the squares of the bending and tor 


Commerce, 


steel or 


sion stress ratios is equal to or less 


than one. Thus 


R2+R 1.0 2 


vields a tube of zero margin of 
for round tubes, I, 
can be written 


safety 


21, and Eq 


MD/2F J)? + (TD/4F J l 
where F, is also a function only of the 
D/t ratio. 

Since I = kD*t 


Letting 


then 


_M _ 2 

oa Dit 
Comparing | q +) with | q note 
that the structural index M/D" need 
B to use Eq | 


, 
calculation 


only be increased by 
for combined stré 


Che parameter 8 depends 
} ' 


upon th« 
moment ratio T/M and the rupture 
moduli ratio F,/21 It can have any 
value from 1.0 to « 


the T'/M 


lepending | 
ratio; unify correspo! t 
pure bending, wl 
Obviously liq | 
be used for pure torsion. Therefore 
it is sary to use the expression 
for tors ous to Eq | 


] 
ili © represen pur 


torsion cannot 


| nu 


\gain 


on 


where 


V1 + (2F,/F,)*(M/7 


(continued on page 





SHAKEPROOF PLASTIC FASTENERS 

















1. NON-CORROSIVE 
Shakeproof Plastic Fasteners 
won't rust... often eliminate 

expensive corrosion- 
resistant metal fasteners. 


In refrigerators, for example 
shelf supports must be 

completely rust-proof, easy 

to install, and very sturdy. 


2. NON-CONDUCTIVE 
Shakeproof Plastic Fasteners 
are made of excellent 
dielectric materials. They're 
self-insulating, often 
eliminate extra fasteners. 


Mounting a shot” TV chassis 
is critical. Manufacturers 
formerly used expensive 

bracket-to-bracket 
mountings. 





3. COLOR-MATCH 
You name the color... 
Shakeproof Plastic Fasteners 
will be matched to your color 
specifications. 


In modern appliance, color- 
match is important to 
appearance when plugging 
left-over production holes. 


. : e 
Free Descriptive Literature 
See for yourself how you can cut assembly costs and production 
time . . . and have a higher quality product. Drop us a note and 


we'll gladly send you complete descriptive !iterature on 
Shakeproof Plastic Fasteners. 


WORLD'S BROADEST LINE OF 





Shakeproof Plasti-Supports. 


Have the fastening action 
of a rivet... drive from 
one side only. 


Now, Shakeproof Plasti- 
Grommets eliminate these 
complicated devices. Simply 
snap them in, then drive a 

screw to spread the legs. 





Use color-matched Plasti- 
Plugs here and save the cost 
of expensive rack painting. 
They won't scratch or rust. 


Won't chip or crack 
porcelain enamel. Save 
appliance manufacturers 
thousands of doilars yearly. 





-Plasti-Grommets install 


from one side . . . withstand 

loads of 500-600 Ibs. . . . can 
save thousands of dollars 
on your production line. 


Just snap them in... and 

save yourself many produc- 

tion costs and headaches in 
matching colors. 


SHAKEPROOF 


“Fastening Headguarlers” ® 
DIVISION OF ILLINOIS TOOL WORKS 


St. Charles Rd., Elgin, Illinois - Offices in Principal Cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 








MASS-ASSEMBLY FASTENINGS 


i ap PO 


| 
f 
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(Continued from page 203) 


Eqs (4) and (6) will solve all possi 
ble combinations of M/T (or T/M). 
Further, it is only necessary to con- 
sider variations of moment ratios be- 
tween zero and one in either instance. 


Design of Optimum Tube 


The principles of optimum design 
applied herein were first proposed by 
F. R. Shanley, “Principles of Struc 
tural Design for Minimum Weight,” 
Journal Aero. Sciences, March, 1949. 
Eq (4) can be written 


3 M 2F kA 
aa! is Tr 


Solving for A, and dividing both sides 


by M** 


A rB 


wee ~ ope VM/D 


Thus, for a given value of M, the area 
will be a minimum when the right- 
hand side of the equation is a mini- 
mum. ratio is held 
constant, Eq (7) can be evaluated 


If the moment 


for various values of *\/M/D*. How 
ever, the values of *\/M/D* corre- 
sponding to the assumed T/M ratio 
must be used because M/D* will be 
smaller in the presence of torsion 
than for pure bending. To facilitate 
the solution of Eq (7), Eq (4) has 
been plotted for various ratios of T/M 
in Fig. 1. This graph plus Eq (7) was 
used to plot the A/M** curves of Fig. 
2 for values of T/M between 0 and 
1.0 

[he proedure is repeated for Eq 
6). The expression analogous to 
Eq (7) is 


rT * 
; ore VT/P 

Values of *\/T/D* have been plotted 
in Fig. 3 to aid in solving Eq (8). 
Fig. 3 and Eq (8) then were used 
to plot the A/T*® curves of Fig. 4. 
The values of \/M/D* and \/T/D* 
corresponding to optimum values of 
A/M* and A/T*® were obtained from 
Figs. 2 and 4 and the optimum D/T 
ratios for the various moment ratios 
obtained from Figs. 1 and 3. These 
values of (D/T).» were, in turn, 
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plotted against T'/M in Fig. 5. 

; that for pure 
bending of circular shells there is a 
wide range of stress in which the shell 
area does not exeed the optimum by 
5 per cent. A comparable “optimum 


Shanley has shown 


range” also exists for combined bend- 
ing and torsion. Consider, for exam 
ple, the A/M** curves of Fig. 2 and 
let A... represent the minimum area 
for a given bending moment and T/M 
ratio, say T/M 0.6. 
ordinates of this curve by 


Dividing the 
A.»./M”™, 


the area ratio plot of Fig. 6 is ob 


tained. This curve indicates that there 


is a range of D/t values between 40 
and 112 in which the inrease in area 
is less than 5 per cent. Also, it indi 
cates the severe weight penalty which 
results from using tubular 
with small D/t ratios. 


members 


EXAMPLE |! 


T 50,000 in.-lb, M = 20,000 in.-lb 
It is required to select the optimum 
24S — 7’) tube to resist these moments 
M/T 20,000 /50,000 
(T/M 2.5 
from Fig. 5, 
D/bopr 


0.40 


from Fig. 3, 
/T/D = 7.40 
Thus, 
D : V 50,000 4 980 in 
7.40 
t 4 OSO /60 
\ check by the 


shows a margin of safety of 4 per cent 


0.083 in 


stress ratio method 


From the standpoint of practical d« 


dimensions would 


probably be changed to a diameter of 
thickness of 0.081; th« 


0.081 being a standard sheet gage 


sign, the above 


5 in. and a 


(continued on page 209) 








' 
Fig.!- Variation ot Aus with D/? 
for values of T/M from Oto! 
(24 S~-T3 round tubes) 


_———EEE 


M= bending moment 
| D=OD of tube 
1 = woll thickness 
Te torsional moment 


4 — 


| 
| 








150 


Dio/ thickness,— 











jf tl mean to gel 


HOT 








eee Ge 


CRUCIBLE 
STAINLESS 








Say “stainless steel,” and most everyone thinks 
of bright appearance . . . corrosion resistance . . . 
strength without excess weight. But these proper- 
ties are actually secondary in some applications. 


As an example, take stainless steel’s remarkable 
resistance to heat. That’s the reason why The Per- 
fection Stove Company uses types 309 and 430 Cru- 
cible stainless steels for its gas- and oil-fired furnace 
components — fireboxes, throat and burner bowls, 
combustion chambers, and baffles. In the long run 
stainless is the most dependable and least expensive ma- 
terial they can use for these parts that gt REALLY HOT! 


Of course, in addition to heat resistance, Crucible stain- 
less steels offer corrosion resistance . . . high fatigue, creep 
and structural strength . . . resistance to wear . . . and excel- 
lent workability. And at Crucible, stainless steels are made } 
b ialists who are concerned only with special pur Crucible Type 430 firebox for the 
y specs y pecial purpose Perfection OC 90V Oil-Fired Furnace. 
steels. They welcome the opportunity to help you select 
the best grade for the job. Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 30, Pa. 


CR U C j fe LE first name in special purpose steels 


Crucible Steel Company of America 
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(Continued from page 207) 
EXAMPLE 2 from which Example | 


Same as Example 1 except that a non- D=9 100 | r Dnt 
optimum tube having a B t of 160 will t= 0.004 x X 4.897 & 0.083 
be selected. A check of this tube shows a positive 
Ata M 7 ratio of 0.4 and D/t = 160, margin of safety of 3 per cent. Com Ex: le 
read, from Fig. 3 paring the areas of the tubes of Ex Beth 

/T/D = 4.05 amples 1 and 2 , ag 208 < 0.057 


») 





Fig 2-Variotion of A/M 2/3 with (M/D5) 5 for Fig 4-Voriation of A/T */3 with (T/p3) 5 
vorious ratios of T/M (24ST tubes) for vorious ratios of M/T (24 S-T tubing) 
Asoreo | T torque | 

| D=tube OD | 











AY tp, psi y3 





Fig. 5 Voriation of ‘optimum D/t with T/M rotio 
24S -T cylinders, combined bending ond torsion 
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Fig 3-Variation of «7 53 with f for 
values of M/T of zero and |.00 aa - 

(24 S-T round tubes) _ S s 

Torsional moment T 
Bending moment M 











Fig 6-Typicol curve of optimum 
D/t range (T/M = 06) 
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A-c Motor 
Has Integral 


Stepless 


Control 


An adjustable speed a-c motor with 
a self-contained, integral regulating 
system has been introduced that does 
not use gear or belt drives, resistance 
control, Ward Leonard or electronic 
systems, or magnetic amplifier equip- 
ment. Stepless adjustment from zero 
rpm to twice synchronous speed is 
possible, with torque approximately 
constant at all speeds. 

his motor may be likened to a 
wound-rotor induction machine, ex- 
cept that the Schrage type of primary 
winding is on the rotor, not the stator. 
Slip rings connect the primary to the 
power lines. In addition to its sta- 
tionary secondary and rotating pri- 
mary coils, the new drive has a third 
or regulating coil, wound on the rotor 
in the same slots as the primary. 

Each phase coil of the secondary 
is connected through brushes and a 
commutator to taps from the regulat- 
ing coil. ‘To change the motor’s speed, 
these brushes are shifted around the 
commutator. The speed control knob 
or servo motor actuates a gear train 
arranged to vary the spacing between 
the brushes of each pair and, at the 
same time, moves the three pairs in 
unison. 

Alternating currents in the primary 
induce corresponding potentials in 
the regulating winding as well as in 
the secondary. Depending on the 
position of the brushes, potentials 
from the regulating winding will ei- 
ther reinforce or oppose the induced 
secondary potentials, thus controlling 
the speed of the motor. 

When the brushes of each pair are 


INTEGRALLY CONTROLLED A-C MOTOR with forced ventilation unit shown 
driving a machine used to coat fabric for use as electrical insulation. 


GEAR TRAIN AND HAND CONTROL KNOB governing positions of commutator 
brushes can be seen at the right. Servo motor can be applied to this gearing for 
automatic control. Stepless adjustment of the motor from zero rpm to twice synchronous 
speed is possible, with torque approximately constant at all speeds. 
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side by side and therefore contacting 
the same commutator bar—the regu 
lating coil neither adds to nor sub 
tracts from the induced potential in 
the secondary, and the motor runs at 
approximately synchronous speed. | } he 
Maximum separation between the 

brushes of each pair in one direction 

(control knob turned as far as it will 

go clockwise) doubles the secondary 

potential and brings the motor up Primory 

to approximately twice synchronous Coll 

speed. Maximum separation of the 

brushes (knob in extreme counter- 

clockwise position) completely neu 


Secondary Coil 
Regulating Coil 


tralizes the secondary potential and 
stops the motor. Intermediate posi 
tions of the brushes result in inter 
mediate motor speeds. 

Applying this principle, known as 
the Shrage principle, results in an 
adjustable speed a-c motor that has 
constant torque over most of the 
speed range. 

I'he new Schrage motors are manu- 
factured in ratings from 14 to 75 hp. 
Power required is 220 to 440 v, 60 
cps, three phase. Power factor at 
full load is close to unity. 


| 
Since all these new motors have a 


y, SLECT SCHE TIC > relative itions of primary, secondary and 
svnchronous speed of 1200 rpm, ELECTRICAL SCHEMATIC shows the relative positions of pri cond : . 
regulating coils of the new motor, which is based on the Shrage principle. This ce 


ang y > se g O > . Ss : : : “ 
changing the setting of the brushes sign makes integral speed control possible in this new a-c motor 


permits a stepless range of operating 
speeds from zero to 2400 rpm. Brush 
positions can be changed manually 
or by automatic or remote control fced ventilation 
through a servo-motor. At any speed 
setting, the motor has shunt charac 
teristics—its speed drops relatively lit- 
tle from no-load to full load. 
Efficiency is said to be high at all 
speeds because there are no losses due 
to rheostat resistance, gearbox fric- 


cS) 
° 





® 
°o 


— 


- 


Norma/ ventilation 


ou) 
°o 


tion or power-conversion devices. 
When brush settings are changed, 
the motor adjusts to the new speed 
with negligible lag. The faster the 
brushes are moved, the faster the mo 
tor accelerates or decelerates to the 
new speed. Inherent damping char 
acteristics minimize “hunting” when , ear vy" 


a. 
Mey aners ar 500 750 1900 i250 1500 2400 
speed is changed. ‘Torque is constant Speed, rpm 
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at all speeds down to 750 rpm, and is 
less at slower speeds because of re 


duced ventilation. Under 750 rpm, SPEED-TORQUE CHARACTERISTICS of the new Shrage motor 
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delivered torque bears the same ratio 
to rated torque as actual speed to 
750 rpm. For example, at 500 rpm, 
actual torque can be maintained down 
to almost zero rpm. 

Enclosures for these open motors 
iaeet NEMA standards for drip-proof 
protection. For operation in corrosive 
or explosive atmospheres, totally en- 
closed models with forced ventilation 
are available. 

The standard model has a large 


Protector Valve for 


Air-Clutch Controlled 


Equipment 


Increased safety for operators for 
metalworking presses or other equip 
ment with air-operated clutches or 
brakes is said to be assured by a re- 
cently introduced protector valve. This 
valve combines an operating unit with 
1 standby safety unit, which functions 
to stop the press only if the operat- 
ing unit fails. 

In this new protective device, only 
the operating unit moves with each 
stroke of the press. The safety unit 
stands by, ready to function only if 
the operating unit fails. In this event, 
the safety unit immediately acts to 
cut air pressure to clutch and brake. 

Chis means that the safety unit is 
not subjected to the wear of regular 
operation, and does not continually 
duplicate the cycle of the operating 
unit. Thus the possibility of simul- 
taneous failure is asserted to be vir- 
tually eliminated. 

When the safety unit does operate, 
t locks in its operated position and 
cannot be reset until the fault which 
caused the action is corrected. No 
special device is required for reset. 

The valve is completely stable. 
The safety unit is not subject to 
operation due to transient or minor 
conditions. However a pressure leak- 
age approaching that necessary to keep 
the clutch engaged will positively and 
quickly cause safety unit to func- 

he new protector valve is a 1}-in., 


radial fan by which air is drawn in 
at the front end of the motor, cir- 
culated through the machine, and 
expelled at the drive end to avoid 
recirculation. In the forced ventila- 
tion type, a separate fan driven by 
a small fixed-speed auxiliary motor 
assures adequate cooling even when 
the main motor is delivering full 
torque at low speeds. 

Servo motor control makes the new 
drive automatically responsive to elec- 


trical signals from remote or nearby 
sources. A Schrage motor is as simple 
to install as a conventional squirrel 
cage machine. Providing the new mo 
tor is started with its brushes in the 
minimum-speed position, it is un 
necessary to introduce starting resis 
tance or other current-limiting devices 
into the circuit. Acec Electric Corp., 
40 E. 49 St., New York 17, N. Y. 
For more information— 
Circle 1, inside back cover 
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PROTECTOR VALVE’S major components are shown in this diagram, including 
the operating unit and its pilot, safety unit and its pilot, “safety verifier” valve. 


SAFETY VALVE for air-clutch controlled equipment is shown installed on a metal- 


working press. 


Valve can be serviced without disturbing piping. 
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it’s our business 
to make stampings like these 


your business 


G.P:E 


meets your needs for large 
and medium size seamless 
stampings PLUS complete finishing 
and assembly facilities 


Shown here are just a few of the hundreds of different kinds 
of seamless drawn stampings we have manufactured for 
America’s foremost companies. We made them economically, 
we made them right, we made them on time. 


Our services do not end with stamping. We have complete 
facilities for finishing and assemblying, galvanizing, spray 
finishing, vitreous enameling, welding. If desired, we even 
package your products and ship to your customers! 


Over 1000 skilled people . . . 293 deep draw and stamping 
presses .. . 97 welding machines . . . backed by 75 years’ ex- 
perience ... are at your beck and call. Get full details . . . now! 


Write for your copy of booklet—‘Science 
and Skill in Sheet Metals.” It illustrates 
many jobs produced for G. P. & F. customers 
. +. gives complete data on our facilities. 
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pilot-operated valve designed to oper- 
ate at any pressure between 25 and 
100 psi. It is normally furnished 
with 110 v electromagnets. It can 
also be supplied with coils for other 
supply voltages. Clark Controller Co.. 
152 St., Cleveland, Ohio. 
For more information— 
Circle 2, inside back cover 


Glass Mat-Supported 


Adhesive Film 


Adhesive in film form supported 
on a glass reinforcing mat is said to 
have strengths of up to 40 psi in 
peel, accompanied by tensile shear 
strengths of over 2000 psi. This high 
peel strength, possible through the ap- 
plication of an adhesive in film form, 
make it possible to produce other 
flat surface bonding combinations, 
such as metal-to-metal, vinyl sheet to 
steel, reinforced plastic decorative 
laminate to aluminum, rigid phenolic 
or polyester sheet to metals. 

Ordinary scissors may be used to 
cut the new film to any required size 
and shape for the specific bonding 
operations involved. Adhesive pickup 
on the reinforcing base glass mat is 
approximately 5 oz per sq yd. Full 
thickness of the supported film is ap- 
proximately 11mil although glue lines 
as thin as 14 mil can be obtained by 
applying pressure in making the bond. 

Adhesive “flow” will be obtained in 
the vicinity of 200 F. While maxi- 
mum physicals involve a curing cycle 
of 300 F for 10 min with pressure 
of about 50 psi, variations in time 
down to 5 min or less, and in pressure 
down to 10 to 12 psi, may be used. 
Where desirable, the film may also be 
solvent or adhesive primer reactivated 
to yield sturdy bonds at room tem- 
perature and ‘contact’ pressures. Peel 
strength of metal-to-metal bonds up 
to 40 psi are claimed, with shear 
strength over 2000 psi. 

The new adhesive film is available 
in 36 in. widths, standard, in 100 yd 
rolls. Rubber & Asbestos Corp., Dept. 
“P,” 225 Belleville Ave., Bloomfield, 
N. J. 

For more information— 
Circle 3, inside back cover 


Magnetic Counter Adds and Subtracts 


Flip the switch up, and this counter 
adds. Flip it down, and it subtracts. 
This two-way countability makes this 
new counter an asset to modern sys 
tems of automation, control 
neering and a simple means of stock 
control. 

This Series 1520 counter has two 
coils and actuating means. Coils for 
24, 48, 110, and 220 v, ac or de op- 
eration, are available. Counter utilizes 
general-purpose plastic wheels, with 
0.188-in. high black figures on white 
background. Speeds up to 700 counts 
per min, and possibly higher, are indi- 


engi- 


cated, according to test information 
presently available. 

The counter may be actuated by 
any type switch, relay, or photo-elec- 
tric unit, either to add or to subtract, 
depending on which coil is energized. 
Approximate dimensions are 44 x 23 x 
3 in. high. This new adding and sub- 
tracting counter is available with a 
selection of three, four, five or six fig- 
ures, arranged for either reset or non- 
reset. Veeder Root, Inc., Hartford 2, 
Conn. 


For more information— 
Circle 4, inside back cover 


Roller Bearing Has Flexible Housing 


Designed for use on farm and in- 
dustrial materials handling equipment, 
this cartridge roller bearing, housed 
in a flexible neoprene housing, is 
said to be easily installed and lubri- 
cated, to operate almost dust-free, to 
have excellent load-carrying character- 
istics, and to allow for alignment of 
shafts. Assembled and self-contained, 
the new bearing is installed with the 
aid of a hand drill and wrench. 

Of steel cage construction, the 
bearing consists of a roller assembly, 
outer race and an optional inner race. 
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across the board 


y 
You're covered \e 





when you use K-21 MAGNETIC STOP VALVE 


General Controls’ line of quality automatic controls 


More and more designers find one simple rule short-cuts their control problems oll, corre 
with a quick solution: “Check General Controls first!” For the chances are sive Huids. Pres 
the complete GC line has the perfect answer to your problems whether it's a renin shines Bre 
time switch or thermostat, a midget solenoid or mighty hydramotor. Get worms ie 
acquainted with the branch office (one of 40) nearest you... one source— 


one responsibility—near at hand—at your service. 


K-27 MAGNETIC VALVE K-10 MAGNETIC VALVE K-15 MAGNETIC VALVE K-123 MAGNETIC VALVE 


= 
T 


Stainless steel for 
high sulphur fuels 
syrups juices 
acids, alkalis, etc 
Pressures to 300 

Midget size 

poised — op 
erates in any posi 
tion 


K-273 MAGNETIC VALVE 


3 way flow or 
mixer type. Com- 
pact, multi poised 
For air, water, hy- 
draulic fluids— 
charging or empty- 
ing systems. Nor- 
mally openor 
closed. Choice of 
flow patterns. 


Lever action for 
higher seating 
pressure. Excellent 
general purpose 
valve for primary 
fuel, feed water, 
steam, air. (300 
psi max. operating 
pressure differen- 
tial.) 


TIME SWITCHES 


sted piston de 


sign, Large flow 


ity with tow 


pressure drop. For 


air, gas, steam, oil 
derivatives. Versa- 
tile + with 3 coil 
asses, 5 seat 
variations 


HYDRAMOTORS 


Wide range of 
types in complete 
range of pipe 
sizes and body 
styles to provide 
safe, dependable, 
durable answer to 
all liquid transfer 
problems. 


3 way—for nor- 
maily open or 
normally closed 
directional control 
and mixer applica- 
tions—on pneu- 
matic or hydraulic 
operated devices, 
machine tools, etc 


AIR MOTOR VALVES 


Air-operated dia 
phragm vaive for 
modulating con 
trol. Normally open 
or closed, 3 way 
or slide gates 
Selection of vari 
inner vaives 
Jy sizes and con 
nections 


|] GENERAL CONTRO aS 


MANUFACTURERS OF AUTOMATIC CONTRO! 


GENERAL CONTROLS * Pearex COnTRoLs 
40 FACTORY BRANCH OFFICES SERVING THE UNITED STATES AND CANADA 
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Roller trunions extending through 
holes in the end plates hold the rollers 
in position. A series of stay rods 
separate the end plates. 

[he hardened bearing race is in- 
serted into the steel stamping, pro- 
viding clearance of approximately 
0.005 in. the bore of the 
stamping and the outside diameter of 
the race. Since both race and stamp- 
ing are bonded permanently together 
by neoprene, this clearance allows a 
misalignment of at least 1 deg between 
the shaft and the housing. 

(he bearing end plates, located by 
machined the bore of 
the roller 


between 


shoulders in 


the bearing race, center 


assembly to the housing flange. An 
between the retainer and the 
housing seals retains lubricant for long 
operating periods. A fitting, attached 
to the housing, is used to replenish 
the bearing’s supply of For 
higher speeds, hardened, ground roll- 
ers are available. 

Shaft limits for the new bearing 
are 4 to lv in. The 4 in. size sup- 
ports a radial load of 415 Ib at 100 
rpm; at the same rpm, the lv in. 
size has a maximum capacity of 1665 
Ib. Rollway Bearing Co., 514 Seymour 
St., Svracuse, N. Y. 


area 


grease. 


For more informazion— 
Circle 5, inside back cover 


Capacitor-Start Induction Motor 


With High Starting Torque 


This small-size capacitor-type in- 
duction motor is expected to prove 
useful where size, weight, high start- 
ing torque and compact precision 
gear reduction are essential require- 
ments. Outside dimensions are: 54 x 
ts in. width. It weighs only 21 oz. 
It may be mounted in any position 
when equipped with lubrication seals, 
by three mounting holes suitable for 


receiving spring mountings if desired. 

This is a capacitor-type induction 
motor with a squirrel cage rotor, de 
signed for fast starting and smooth 
running. It operates on 115 v, single- 
phase, 60 cps with a worm gear reduc- 
tion developing an output torque of 
10 oz.in. at 334 rpm. At this load, 
it draws 0.140 amp and 16 w. At 
maximum load of 40 oz-in. the speed 


is 28 rpm. The starting torque is 
18 oz-in. Other speed-torque ratios 
are available within this same hous 
ing. The motor alone gives 4 oz-in 
at 1700 rpm and 1% oz in. at 1400 
rpm. 

Field and rotor are mounted in a 
aluminum frame of which 
the gear box is an integral part. Two 


die-cast 


porous bronze sleeve bearings with 
felt oil reservoirs are located at one 
end of the rotor. An accurately; 
ground, single-thread worm on the 
portion of the rotor shaft between the 
two bearings meshes with a 51-tooth 
helical gear of linen-base phenolic. 
This gear is assembled to an output 
shaft running in a single, 
bronze sleeve bearing. The output 
shaft rotates clock-wise and has a left 
hand, 4-32 female thread for coupling 
to the load. Both shafts have a spheri 
cal contour on their thrust ends run 


porous 


ning against fiber discs. 

The four-pole distributed winding, 
the skewed rotor and the very small ait 
gap all contribute toward increasing 
the smoothness, power and efficiency 
of this 
vides better starting torque and faster 


motor. The capacitor pro 
starting than most motors of this siz¢ 
The made for 50 


»* 


and 25 cps operation and for 22 rpm 


motor is also 


on 60 cps. A flexible, double-mem 
brane type of coupling is available for 
use with this motor and provides this 
new unit with a viscous type of filte 
ing. Sounscriber Corp., 146 Munson 
St., New Haven 9, Conn. 
For more information— 
Circle 6, inside back cover 


Solenoid That Provides 


Rotary Motion 


As opposed to the usual straight 
line, push-pull of other solenoid actu 
ators, this device develops rotary mo 
over a circular path 
of 45 to 180 deg. In standard applica 
tion, the torque is constant for the 
full rotation, ranging from 3 to 200 
Ib-in. 

Direction of rotation is normally 
clockwise, but may be reversed if re- 
quired. Vertical mounting is pre- 


tion and torque 
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of serving the transportation _ |, 


d. and building industries _ gb 
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it'll pay you to look into 


Adlake ~~ 


Adlake relays require no maintenance whatever 
...are quiet and chatterless...free from explo- 
sion hazard ...dust, dirt, moisture and temper- 
ature changes can’t affect their operation. Mer- 
cury-to-mercury contact gives ideal snap 
action, with no burning, pitting or sticking. 
Time delay characteristics are fixed and non- 
adjustable. 


The Adams & Westlake Company 


Established 1857 ELKHART, INDIANA « New York's Chicago 


the original and largest manufacturers of mercury plunger-type relays 
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ferred, but other positions are pos 
sible. Requirements for other than 
standard torque curves can be had. 

Maximum wattage on ac is 7 w, con- 
tinuous duty; 50 w, 50 per cent duty; 
110 w, 25 per cent duty; 350 w, 5 
per cent duty. On de: 7 w, 100 per 
cent duty; 30 w, 50 per cent duty; 


80 w, 25 per cent duty; 250 w, 5 per 
cent duty. Voltage range is 6 to 220 v, 
ac, 50/60 cps; 6 to 120 v, de. Dimen 
sions are 2} x 34 x 44 in. high. 
Magnetorg, 2210 N. Park Ave., Phila 
delphia 32, Pa. 
For more information— 
Circle 7, inside back cover 


ce Th 


Copies Originals Up to 8% in. Wide in 4 Sec 


A machine described by its maker 
as the fastest completely dry copying 
machine is small enough to be used on 
an office desk. It makes copies of orig- 
inals in about 4 sec from printed, 
written or drawn originals—transpar- 
ent or opaque and printed on one side 
or both. The color of paper on which 
the original is printed makes no dif- 
ference. 

Che recom- 
mended for use in any business or 
department where extra copies of 
originals may be needed, 
whether they be copies of correspond- 
records, cross-file references, 
sketches, diagrams, newspaper clip- 
pings, administrative forms or other 
papers. Originals may be up to 84 
in. wide and of any length. 


copying machine is 


existing 


ence, 


is 17 x 17 x 9 in. 
high. It operates from any 110-v, a-c 
outlet, employing a special light in 
the machine and a special copying 
paper. There are no liquids, negatives 
or master copies involved. It copies 
in one step direct from the original. 

To copy an original, the operator 
places a sheet of special copying paper 
on top of the original and inserts 
both into a slot in the front of the 
machine. The paper is carried auto- 
matically through the machine where 
it passes the special light and returns 
to the operator within 4 sec. ready 
for immediate use. Minnesota Mining 
& Mfg. Co., Dept. G5-38, 900 Fau- 
quier St., St. Paul, Minn. 


The “Secretary” 


For more information— 
Circle 8, inside back cover 


Illuminated Portable 
Tracing Table 


This tracing table is said to be thin 
enough (12 in.) to be used under a 
standard straight-edge or drafting ma- 
chine. It has been successfully used 
under portions of much 
larger than itself. 

Top is of opal Plexiglas and illu 
mination is provided by one or two 
fluorescent lamps, depending on the 
model of the tracing table. Frame of 
the unit is stainless steel. 

Made in four sizes, dimensions of 


drawings 


the tracing surface range from 154 x 
17} in. to 234 x 354 in. A. F. Gagne, 
Jr., Associates, 11 Chestnut St., Bing 
hamton, N. Y. 


For more information— 


Circle 9, inside back cover 


Rotary Shaft Seal 
For Up to 150 Psi 


This seal is furnished completel 
assembled, ready to install. Standard 
construction includes brass shell and 
washer. Seals are available for shafts 
from # to 3 in. dia. Buna-N or neo 
prene bellows are furnished for oper- 
ating temperatures up to 212 F and 
CONTINUED ON PAGE 
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CATCH UP with the latest type of ball bearings available 
for machine tool construction — on display at Booth 131. 
LOOK OVER the wide assortment of super-precision and 
ultra high speed types of ball bearings available. 
EXAMINE the unique Fafnir-originated Torque Tester. 
CHECK unusual and successful applications of machine 


tool ball bearings featured in cut-away spindle models 
and large drawings. 


DISCUSS machine tool bearing problems with experienced 
bearing specialists. 


GET new, useful engineering literature and your name 
listed for a copy of the new general catalog. 


The Fafnir Bearing Company, New Britain, Conn. 
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BALL BEARINGS 
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pressures up to 150 psi. Silicone bel- 
lows are orevided for application in- 
volving temperatures up to 400 F, 
where pressures likely to be encoun- 
tered in service do not exceed 50 psi. 

‘These seals are designed for use on 
rotary shafts of various types of equip- 
ment such as centrifugal pumps, au- 
tomatic dishwashing machines, com- 


mercial dishwashers, gear boxes, speed 
reducers and agitators. According to 
the manufacturer, these new seals will 
eliminate wear on shafts and shaft 
sleeves, eliminate fluid leakage, reduce 
downtime. Garlock Packing Co., Pal- 
myra, N. Y. 
For more information— 
Circle 10, inside back cover 


MECHANICAL COMPONENTS 


Molded Nylon Gear Blanks 


Short runs of molded, self-lubri- 
cating nylon gear blanks can now be 
supplied with low face runout, high 
concentricity accurate bore di- 
mensions. By use of a special semi- 
standardized cavity system, these non- 
porous blanks are being produced in 
small lots, competitively with blanks 
machined from nylon bar stock. 


Blanks up to 2 in. dia and 3 in. 


and 


thick with any type of annular hub or 
web can be produced. They can be 
provided in all standard types and 
colors of nylon, and, if desired, in 
other thermoplastic materials. Gears 
with metal hubs or inserts can be sup- 
plied. Control Molding Corp., 84 
Granite Ave., Staten Island 3, N. Y. 


For more information— 
Circle 11, inside back cover 





Sealed Cam Follower 
Bearing 


his bearing completely _ seals 
against contamination in many criti- 
cal applications and effectively retains 
lubrication by means of specially 
treated synthetic seals contained in 


outer race undercuts and the flange 
and stud ends of the bearing. The 
seals are compounded to insure sta- 
bility in size and to resist deteriora- 
tion by any possible contact with cor- 
rosive materials. Besides close-tol- 
erance physical contact of seals and 
bearing parts, the new bearing pro- 
vides a multiple sealing effect. 

The new bearing is packed with an 
oxidation and water-resistant grease. 
If desirable, it can be relubricated 
from oil holes at either end of the 
bearing or in the side of the stud. 
Plugs are provided to close holes. Mc- 
Gill Mfg. Co., Valparaiso, Ind. 


For more information— 
Circle 12, inside back cover 


Floating Seal For 
High Speed Shafts 


Designed to function at tempera- 
tures as high as 1400 F and shaft 
speeds up to 150,000 rpm, this seal 
is used in high speed air and gas 
turbines. Ability to seal interior pres 
sures even where some eccentric shaft 
rotation is present is claimed. ‘Thermal 
expansion on shaft does not reduce 
this seal’s efficiency, but is said to 
actually improve it. The seal’s rotor 
float 
(either by pressure of the gas or by a 
light spring load.) A single or double 
stator is used (facing the rotor per 
pendicular to the shaft.) These mat- 
ing faces are said to be lapped to flat 
ness tolerance less than the moleculat 


moves axially and is free to 


size of gas or fluid. The rotor may be 
of carbon, ceramic or metal depend 
ing on individual operating condi 
tions. Cartriseal Corp., 3515 W 
Touhy Ave., Lincolnwood, III. 


For more information— 
Circle 13, inside back cover 


Miniature Floating 
Anchor Nut 


A full floating miniature anchor 
nut said to be less than one-half the 
size of conventional floating anchor 
nuts is now available. It is also re 
ported to be lighter. It has the same 
rivet and the same rivet hole 
spacing as other fixed nuts of this 
type. Kaynar Co., 820 E. 16 St., Los 
Angeles, Calif. 


size 


For more information— 
Circle 14, inside back cover 


Miniature Couplings 


These couplings consists of two 
identical male coupling parts, each 
part being precision machined with 


CONTINUED ON PAGE 
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Report to Cylinder Users... 


Here at Miller Fluid Power we have a pattern which 
we follow. A goal at which we are shooting. The pattern 
isn’t too simple. And the goal isn’t an easy one. But 
we've been making progress. Our position right up in the 


van of the industry proves that. 


Our job is the production of cylinders. Basically, there’s 
nothing anyone can do to alter a cylinder. It was old a 
hundred years ago. It probably won’t change basically 
in another hundred years. But in the details of the cylin- 
der, change is the major element. 

Which is very much like industry itself. Basically, in- 
dustry has not changed since free enterprise was conceived 
on this continent. But in every detail it changes from year 


to year. 


It's the Thousandths That Count 


There was no single big thing wrong with the cylinders 
being manufactured yesterday. Just a lot of little things. 
So Miller Fluid Power made the improvement of little 


things its business. 


We experimented with new materials and made safer, 
more dependable steel heads and caps. We hard-chrome- 
plated 110,000 PSI yield point steel to improve radically 
the piston rods. We raised the efficiency of operation to 
new peaks. Striving for quality in the smallest detail 
we improve in a dozen parts which are hidden from sight. 

For instance, most cylinders leaked in operation. Miller 
made one that wouldn’t leak. To prove it, we went away 
out on a limb and guaranteed leak-proof operation. And 


made the guarantee stand up. 


We Learn by Listening to You 


We saw our customers as thousands of men in thou- 
sands of shops wrestling with thousands of production 
problems. We made those problems ours and produced 
cylinders to whip those problems. Maybe we didn’t rev- 
olutionize the cylinder business in the process. But we 


sure helped. We know that. 





Visit Miller 
BOOTH +1819-1823 
Production Engineering 


SHOW 


NAVY PIER CHICAGO 
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We learned to produce what we believed was the best 
cylinder on earth. We also learned that the best cylinder 
today wouldn’t be good enough tomorrow. So, with the 
good one in production, we listened some more, exper! 
mented, and came up with a better one. 

Miller Fluid Power is a young company in an old field. 
We are young, progressive, and willing to listen. We 


innovate without being prodded. 


Discussion is a Two Way Street 


On occasion we like to have others listen to us. Espe- 
cially when what we have to say will help our customers 
That is the idea behind our College of Cylinder Know! 
edge. We know a lot about cylinders. ‘Though not as 


much today as we will tomorrow or the day after. 


In our College of Cylinder Knowledge we try to show 
you what good cylinders can do for you. And what you 
should demand in any cylinder you buy. We meet othe 
men who know what they want in a cylinder. We listen to 
their wants and try to explain what perfection in det 


means. 


We believe that when the users of cylinders 
across the table from the producer who is try 


the best, better cylinders result. 


We'll be carrying that belief into the Production 
neering Show at Navy Pier in Chicago on September 
Our College of Cydinder Knowledge booth will b 
for that kind of discussion. We'll listen and learn. 


The only way we can learn is from you. We can help 
you. But not until you’ve dropped that problem of your 
in our lap. Your problem contains the stuff of which the 
better cylinder will be made. The cylinder that will have 
that quality plus which we like to think is the stamp of 


Miller Fluid Power. 


Remember this when you see the sign over Booth 1819 
23. We'll be there to listen to your suggestions, demands 
and questions. Also, because we are in the cylinder bus 
iness, we'll be there to show you a cylinder you will want 
to buy. 


CoG _ fi Cs. VA i 4 
President 
MILLER FLUID POWER COMPANY 
2002-04 N. Hawthorne Avenue 


Melrose Park Illinois 





NEW COMPONENTS 


AND 


MATERIALS 


. continued 





pin hub or split clamp hub, as speci- 
hed. ‘There is a single female floating 
coupling element. The floating ele- 
ment is slotted with perpendicular 
slots, which secures this part between 
the two male parts without fastenings. 
his coupling compensates for lateral 
and slight angular misalignment of 
shafts. Units will handle heavy loads 
and high speeds up to 2500 rpm. 
Basic shaft sizes: 4, ws, and } in. Pic 
Design Corp., 160 Atlantic Ave., Lyn- 
brook, N. Y. 


For more information— 
Circle 15, inside back cover 


Piston Cup, U-Cup and 
Flange Packings 


Piston cup, U-cup and flange pack- 
ings have been developed made of 
Teflon. They can be used at operat- 
ing temperatures to 350 F. They are 
self-regulating to compensate for pres- 
sure. ‘Tested and used by major manu- 
facturers of hydraulic cylinders, they 
are said to be meeting all performance 


requirements, even under the most 
severe conditions. 

Piston cup packings are available 
in a standard range of nominal cup 
sizes from | to 12 in., others on spe- 
cification. They are recommended for 
pressures to 2000 psi. U-cup pack 
ings are furnished either to piston or 
cylinder specifications and are recom- 
mended for pressures to 1500 psi. 
lange packings are available to spe 
cification for pressures to 2000 psi. 
Crane Packing Co., Dept. PEN, 
1800 Cuyler Ave., Chicago 13, IIl. 


For more information— 
Circle 16, inside back cover 


Self-Locking 
Threaded Fasteners 
T his 


tener is furnished in a variety of sizes, 
head types, materials and finishes. It 
is available in both aircraft and com- 
mercial qualities. Present availability 
of sizes range from No. 4 upward. 
The locking element consists of a 
longitudinal Kel-F insert which has 
a very small cross-sectional area. This 
material is a_ thermoplastic 
which remains serviceable and stable 
320 F to 400 F. Its water 
absorption is zero and it is impervi- 


vibration-resistant screw fas 


insert 
trom 


ous to organic solvents, strong caus- 

tics, concentrated acids and other 

vigorous oxidizing materials, T. L. 
McKay & Co., Los Angeles, Calif. 

For more information— 

Circle 17, inside back cover 


Self-Locking Bushing 
For Softer Metals 


A vibration proof bushing has been 
designed for use in relatively soft 
castings, forgings and extrusions, such 
as aluminum alloy, magnesium, mild 
steel and some plastics. Available in 
two internally self-iocking designs de 
pending upon temperature require 
ments, Type N 2424 is for tempera 
tures up to 250 F and Type LH2424 
for temperatures between 250 I 
550 F. Both locking elements 
provide complete locking torque pro 
tection and excellent reuse character 
istics as required in AN-N-5b and 
AN-N-1Ca, respectively. 

lhe new bushings are available in 
10-32, 4-28, *s-24 and %-24 internal 
thread sizes. Elastic Stop Nut Corp. 
of America, Union, N. J. 


For more information— 
Circle 19, inside back cover 


and 


Load-Indicating Washers 


(he preload-indicating washer first 
announced in the August, 1954, issue 
of Product Engineering, is now avail 
able for use in structural bolt assem 
blies ranging in ultimate strength 
80,000 to 240,000 
tually a compact assembly of two con 
centric steel rings, one of which is 
compressed as the bolt is tightened, 
these washers provides a means for 
tightening bolts to preloads as high 
as 80 per cent of bolt yield strength. 


from psi. Ac 





Molded Nylon 
Sleeve Bearings 


Said to combine wear resistance, 
toughness with corrosion resistance 
and a low coefficient of friction, these 
nylon bearings are available in sizes 
1 to 1 in. ILD. with ¢ to 14 in. 
OD, and lengths from ¢ to 14 im. 
They are made with and without 
flanges, and are expected to prove 
useful for replacement applications as 
well as in original equipment. Bear- 
ings, Inc., 3633 Euclid Ave., Cleve- 
land 15, Ohio. 


For more information— 
Circle 18, inside back cover 


CONTINUED ON PAGE 224 
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ANOTHER UNUSUAL PROBLEM SOLVED BY LORD 



































A REALITY 


sete 





ON AIR CONDITIONERS.” 


EQUIPPED WITH 


LORD MOUNTINGS 


® Nobody likes a noisy air conditioner. Re- 
gardless of the comfort it brings, it loses much of 
its customer appeal if it creates a lot of distracting 
noise. 

Because of the number and nature of component 
parts, manufacturers of room air conditioners had 
always been confronted with this problem—that is, 
until LORD Vibration Control engineers effectively 
reduced sonic vibration and operating noises. 

Each make and design of conditioner presented 
different problems but, through the use of LORD- 
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designed fan hubs, compressor mountings, and 
other sound-absorbing units, the individual manu- 
facturer’s problems with sonic vibration were effec- 
tively reduced. Naturally customer appeal was 
greatly increased. 

This is but one of hundreds of examples of LORD 
product improvement through bonded-rubber prod- 
ucts. The extensive research, engineering, and 
production facilities at LORD are as close as your 
telephone. Contact the Home Office or the LORD 


Field Engineer nearest you. 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 


NEW YORK, N. Y. - Circle 7-3326 
CLEVELAND, OHIO - SUperior 1-3242 
DETROIT, MICH. - TRinity 4-2060 


PHILADELPHIA, PA 


“in Canada — Railway & Power Engineeririg Corporation Limited 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS 
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0147 
DAYTON, OHIO - Michigan 8871 

. CHICAGO, ILL. - Michigan 2-6010 
DALLAS, TEXAS - Riverside 3392 « LOS ANGELES, CAL. -HOllywood 4 


7593 


SINCE 


1924 
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Since, in dynamically loaded struc- 
tures, the higher the initial preload, 
the greater the life and design 
strength of bolts in fatigue, the new 
washer will permit use of fewer boits 
or smaller bolts for a given load in 
many applications. 

As the bolt is tightened, the inner 
ring takes the load. Continued 
tightening first elastically and then 
plastically compresses the inner ring. 
The outer ring is free to move until 
the inner ring is compressed to the 
point where the adjacent washer bot- 
toms on the outer ring. At this point 
the outer ring binds and the desired 
preload for the bolt is reached. 

To detect the binding point, the 
operator wiggles the outer ring by 
means of a feeler handle—actually a 
disposable length of thin gage wire— 
inserted into any one of three holes 
provided on the outer circumference 
of the ring. Since, in the plastic 
stage, compression of the inner ring 
occurs with very little increase in ap- 
plied load, the end point is very posi- 
tive and is said to leave little or no 
room for error. Standard Pressed Steel 
Co., Jenkinstown, Pa. 


For more information— 
Circle 20, inside back cover 


Mountings for Medium and 
Heavy Machinery 


This rubber-in-shear vibration 
mounting has a pair of “double de- 
flection” isolators that are reported 
not only to isolate vibration, but 
also to provide a high order of shock 
and overload control. These isolators 
are mounted at an angle between a 
semi-steel base and cover. The rub- 
ber’s inherent damping restrains ex- 
cessive motion of the equipment. 

The loaded overall height of the 


mounting is 3 in., which facilitates in- 
stallation. Since the mountings are 
available with non-walking, rubber- 
walking, rubber-bottomed baseplates 
which eliminate “creeping” or “walk- 
ing” of the equipment, it is not 
necessary to lag them to the floor. 
Load capacities range from 500 to 
2500 Ib per mounting. T. R. Finn & 
Co., Inc., Hawthorne, N. J. 


For more information— 
Circle 21, inside back cover 


Commercial Lockbolt 


his fastener is designed for such 
applications as bus, trailer and truck 
bodies, building construction, ma- 
chinery and equipment, and railroad 
cars. The lockbolt consists of a pin 
and a collar. In using the fastener, 
the locking collar is placed over the 


“** projecting pin tail and a gun is ap- 
pro} £ I ait ana a § a} 


plied to pull the work together and 
swage the collar into the locking 
grooves on the pin. The pin is broken 
at the breakneck groove and the pin 
tail is automatically ejected. ‘Town 
send Co., New Brighton, Pa. 


For more information— 
Circle 22, inside back cover 


All Metal Vibration Mount 


This mount, originally designed for 
airborne electronic equipment, con- 
sists of two load-carrying convex Bell- 
ville-type springs in conjunction with 
a circular coil spring for darapening 


ein 
and wire mesh pads for snubbing. 
Its resonant frequency is below 10 
cps with a magnification factor of less 
than 14 at resonance, with no double 
resonant peaks. T. R. Finn & Co., 
Inc., Hawthorne, N. J. 


For more information— 
Circle 23, inside back cover 


Motorized 
Worm Gear Reducer 


This right-angle gear reduction 
unit is available in a range of sizes 
from 1 to 50 hp, having reduction 


ratios from 32:1, to 90:1. 


Gearing and bearings have been 
oversized for maximum strength. A 
flexible coupling connecting the 
motor shaft and worm shaft is en- 
closed within the gear unit. This is 
said to eliminate the problem of align- 
ment. Philadelphia Gear Works, Inc., 
Erie Ave. and G St., Philadelphia 34. 


For more information— 
Circle 24, inside back cover 


Powdered Lubricant 


A synthetic, finely powdered wax 
is said to be non-tacky, non-corrosive, 
insoluble in water, oil and solvents. 
It has a melting point of 285 F and is 
a good dielectric. It is, therefore, use- 
ful under a wide range of tempera- 
tures. It has interesting properties as 


CONTINUED ON PAGE 226 
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adjustable 
speed line 
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I pays to think first of the 

Louis Allis Co. whenever you're 
considering adjustable speed drives for 
your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 
suited to your job conditions and 


engineered for your application. 


For the simplest — and best 
— solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 


ASD-101 
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1 lubricant under extreme 


pressure 
conditions. 
Due 


high 


this 
wax 


very fine particle 


point 


SIZC, 
melting synthetic 
can be applied easily by dusting o1 
dipping the screw part into it. The 


small 


the metal 


umount held on the surface of 
gives the desired lubrica 
tion. Glyco Products Co., Inc., Em 
pire State Bldg., New York 1, N. Y 

For more information— 
Circle 25, inside back cover 


Speed Reducers of Fhp 
To 150 hp Ratings 


Input and output shafts are in a 
direct line in these speed reducers, 
ind a splined pinion eases changing 
reduction ratios. The range of nomi 
nal ratios for double, triple and qua 
1475 
l’oote Bros. Gear and Machine Corp.., 
+545 S. Western Blvd., Chicago, III. 

For more information— 
Circle 26, inside back cover 


druple reductions is from 5.06 


Differentials and 
Change Gears 
lhese differentials combine two 
rotating inputs into one rotating out 
put that is the algebraic average of 
the inputs. The differential end spu 
gears are also available from stock and 


AGMA 1 tolerances 


hese end spur gears are clamped by 


ire machined to 


a retaining ring to allow assembly and 
disassembly as required to suit change 
in design and material or re-use in 
other equipment 
All material is 


throughout, except the spider bevel 


stainless steel 


gear which is aluminum to imsure 


longer life and smoother running. 


Change gears are available in 48, 64 


and 72 pitches—20 deg pressure angle, 


with number of teeth ranging from 


63 to 160. Units have been designed 


] 


in three basic shaft sizes, 4, and 4 


in. dia. Pic 160 At 


lantic Ave., 


Design Corp., 
Lynbrook, , ae 2 


For more information— 
Circle 27, inside back cover 


Servo-Mount Miniature 
Speed Reducers 

lL hese speed reducers come in 445 
different ratios from |: | to 531,441:] 


They |/S0 hp rat 


ing. Hardened hobbed spur gears are 


have a nominal 
used. Either end mounting or clamp 
mounting may be used 

[hese miniature speed reducers 
have, for most purposes, no backlash 
Anti-backlash results from two paral 
lel gear trains that are spring-loaded 
thus backlash is 


continuously taken up whether run 


iainst each other 


ning or not. The torsion spring is 
anti-backlash 
of 12 oz-in., either direction 
432 


wound to give torque 
Metron 
Instrument Co., Lincoln St., 
Colo 


For more information— 
Circle 28, inside back cover 


Denver 3, 


Air Line Lubricator 


(‘his lubricator meets the new JI¢ 
locking 


mounting of pneumatic devices 


enclosure 
The 


head-bowl as- 


requirements ot 


l'vpe S consists of a 


sembly equipped with a separable, 


The 


block can be unscrewed by hand, and 


rectangular steel venturi block. 


roughed into an intricate compart 


ment circuit in the same manner as 
any common pipe fitting, and within 
the same clearances 

\ sintered lubricator wick 


projects upward from the bowl into 


bronze 


block 


lhe amount of projection governs the 


the chamber of the venturi 


oil-feed rate and is pre-set, according 
to the 


ipplication 


air-lubrication needs of each 
made 


NPI 


with a 120 


lhe lubricators are 


in a range of sizes, from } in 

rated at 20 cfm to ? in., 
Master Pneumatic, Inc 
rwood, Detroit 34, Mich 

For more information— 

Circle 29, inside back cover 


tm rating 
20430 She 


Variable Speed 

Transmission 
Speeds from 7500 rpm to zero are 

obtainable from this drive, designed 


for high-speed, wide-range applica 
tions such as tachometer testers, small 
zencrator drives, test equipment and 
the like Lhe te rque delivered by the 
transmussion increases as the speed 
ICTrCases 

Control is obtained over the entire 
speed range through the use of micro 


meter control furnished as standard 
with the transmission. The drive will 


hold accurately at a preset speed and 
exactly to 
setting. ‘The 


be obtained 


mav be reset a predeter 


mined transmission can 
with 
Gra 
I'ransmissions, Inc., Menomenc¢ 


Wis 


without motor o1 


many types of built-in motors 


ham 


Falls, 


For more information— 
Circle 30, inside back cover 


Lubricators of 200 and 300 
Bearing-inch Capacities 
\ l-qt oil 


vailable in 4, 


reservoir lubricator is 


; and | in. pipe sizes, 


with capacities to lubricate up to 32 


200 and 300 bearing inches, respe: 


tively. The 44 
made in ? and 1 in. sizes with 200 and 


300 bearing-inch ratings. ‘The } in 


gal model is now being 


lubricator at rated operating pressure 
of 20 psi uses 2 cfm of air, the } in 


it 23 psi uses 5 cfm, and the | in. at 


#0 uses 74 cfm 


Ihese lubricators operate automat 


ically and deliver a unitorm rate of 


oil feed regardless of the supply of 


oil in the reservoir. ‘They permit a 


precisely controlled and uniform dis 
tribution ot oul 


vapor to multiple 


CONTINUED ON PAGE 228 
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PARTS MANUFACTURING 


COSTS REDUCED WITH WICHITA._ 


Says 
Wiedemann Machine Company ne ae Cae 


of Philadelphia, Pa. 
Turret Press Manufacturers 


Use of WICHITA Clutches in the 
Wiedemann-built equipment has reduced 
the number of machine parts required, 
thereby reducing cost of manufacture per 
machine. Presses operate faster, smoother, 
more accurate and safer, resulting in 
reduced cost per part when using machines 
WICHITA equipped. 











WICHITA AIR-TUBE CLUTCHES 
PROVIDE ECONOMY/ 


IMPORTANT ADVANTAGES 


Safer Operation 
Cooler Running 
No Adjustments 
No Lubrication 


Extremely Fast Engagement and 
Disengagement 


Very Low Moment of Inertia 
Extremely Long Life 


Easier Maintenance 


Consult Your Nearest Wichita Engineer for Complete and Detailed Information 





WICHITA DISTRIBUTORS 


Brehm-Lahner, Inc., Detroit, Michigan Robert R. King Co., Cleveland, Ohio 

L. H. Fremont, Cincinnati, Ohio John C. Burge, Ok!ahoma City, Okla 

W. G. Kerr Company, Pittsburgh, Pa Dominion Power Press Equipment Ltd 
Smith-Keser & Co. (Main Office), Avon, Conn Longacres P.O., Aldershot, Ontario, Canada 
Smith-Keser & Co., Philadelphia 44, Pa. > 

Smith-Keser & Co., New York, New York 
Frank W. Yarline Co., Chicago, III Industrial Air Controls Co 
Power Rig & Equipment Co., Inc., Long Beach, Calif Allied Transmission Equipment Co 
Sales Engineering Company, Inc., Salt Lake City 4, Utah Kansas City 8, Missouri 


Hunt Tool Co., Houston, Texas 
Fort Worth, Texas 
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lubrication points in simultaneous op 
I he 


deg visibilit 


eration lubricators 360 


teature 
of oil feed in addition to 


\. Norgren Co 
| nglewood, Colo 


isible oil supply. ¢ 
3428 S. Elati 


For more information— 
Circle 31, inside back cover 


‘< 


Engraved Dials 
Ihese precision engraved flat dis« 


ind drum dials are immediately avail 


stock 
been designed for approximately 90 
Both 1] and 4 
Available ranges 
10 to 360 deg 
Hubs 


ire in stainless steel, clear passivated 


ible from ind are said to have 


r cent of all dial uses 
«l\ ilabl 
from 


clia are 
of engraving are 
Basic shaft sizes and + in 
aluminum. 
Atlantic Ave., 


made of 
160 


ind dials ITC 


Pic Design Corp., 


Lwnbrook, N. 


For more information— 
Circle 32, inside back cover 


Hand Cranks 
And Nameplates 


I hese 


trom stock and have been designed to 


hand wailable 


cranks are 
be used to crank data into a compute! 
for activating a gear train by hand: o1 
for other 


mechanical output 


ipplications 


Che 


requiring l 


unit 1s cast 


rev. sampled 


iluminum with free-turning knob for 
of rotation. 

Hand 
shaft dia. En 
graved nameplate for use with hand 


CaS€ 


available for three 


and + in 


crank is 


S1ZCS: #, 


crank, to describe crank input, is also 
iwailable stock Pic Design 
Atlantic Ave., Lynbrook, 


from 
Corp., 160 
N. ¥ 

For more information— 
Circle 33, inside back cover 


Rotary Panel Latch 


Made of steel, cadmium plated, 
this latch consists of four parts: latch 
screw, shim plate, anchor block and 
latch nut 


ment, the entire latch is assembled on 


According to the announce 


the access panel only. Operating with 


1 quarter turn, the new fastener cuts 


down on removal time of 


panels, 
doors and covers 


lhree standard sizes are currenth 


iailable with more to be added 


Other can be 
special ordet Scovill 


Waterburv 20, Conn 


furnished on 


Mfg. Co 


SIZeCS 


For more information— 
Circle 34, inside back cover 


ELECTRIC POWER, CONTROL 


Mercury Jet Switch 


\ multi-position high-speed switch 
for commutating, sampling ol chop 
ping functions employs a jet stream 
of mercury as the pol or wiper-arm 
No brushes or slip rings are involved 
Absence of spring-loaded contacts is 
said to allow long life at high speeds 
Noise is 


less than 10 microvolt into 100 ohm 


with no contact bounce 
Speeds up to at least 10,000 rpm can 
be achieved and up to 120 circuits per 
Detroit Controls Corp., 
1650 Broadway, Redwood City, Calif 


For more information— 
Circle 35, inside back cover 


Electro-Magnetic 
Solenoid Actuator 


he 


noid 


sole 


this 
wailable in 


linkage system in 


ictuator is either 


pull 


magnifies the 


1 push o1 rangement, which 


original air gap move 


ment in an 8:] It displaces 
1.4 cu in 
erates on 1.8 w input, within 7 


I'he 


permit 


ratio 
ind weighs 50 g. It op 
milli 
link 


sec at normal voltage new 


age design is said to even 


with friction-in 


2 


motion minimum 
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DETROIT 


UNIVERSAL 
JOINTS 


Kaydon ... precision needle rollers 
for high-torque Detroit universal joints 


Te dependable and economical performance, automotive 

designers and manufacturers use Kaydon high-capacity, 
precision needle rollers by the millions. These hardened 
needle rollers (Rockwell C, 60-64) are ideal for today’s 
high-torque requirements in automotive and truck trans- 
missions, both automatic and conventional, as well as 
steering gears and universal joints. Typical example is the 
Detroit universal joint, illustrated above. It’s one of many 
designs manufactured by the Universal Products Company, 
Inc. of Dearborn, Michigan. 

Kaydon precision needle rollers have a low coefficient of 


KAYUUN 


MUSKEGON+MICHIGAN 


THE 


friction. They’re available in 82 standard sizes, .0611” to 
.3126” diameters (tolerance .0002” on diameter), spherical 
conical and flat ends. By using standard sizes that are now 
in volume production, you get the benefit of low-cost, high 
quality production. If you need special needle rollers, Kaydon 
can make them to your specifications 


Whether you manufacture large or small universal joints 
requiring needle rollers . or require any type of ball or 
roller bearing for product application in aviation, agricul 
tural, industrial, mining and other industries — it will pay 
you to contact Kaydon of Muskegon. 


NEW ENGINEERING CATALOG! 


For more information, ask for engineering 
catalog No. 61, detailing sizes, weights 
quantities, capacity and design data ; - 
ENGINEFERIN G co RP. 


x 


All types of ball and roller bearings — 4” to 120” outside diameter 
Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller « Ball Radial ¢« Ball Thrust Bearings 
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duced loss of energy. The actutator 
remains cool in continuous operation. 

Range of applications is expected 
to include devices requiring recipro- 
cating motion, vibration generators, 
rotary step motion, model actuators, 
valve actuators, remote switches, re- 
lease catch mechanisms, operation of 
camera shutters. Coil specifications 
are 1260 ohm, 7400 turns, 48 v, 
0.038 amp, 1.8 w; Stroke is 0.125 in., 
max. Pull is 100 to 550 g. Other coils 
for 12 and 24 v, de, and special volt- 
ages up to 120 v are also manufac- 
tured. James Cunningham Son & 
Co., Rochester 8, N. Y. 


For more information— 
Circle 36, inside back cover 


Electric Motors 
Of 1 to 10 Hp 


hese standard and 
proof totally enclosed 
corrosion-resistant 


explosion- 
motors have 
iron frames, 
insulation and 
heavy duty ball bearings. Grease fit- 
tings are provided at top and bottom 
of bearing housing to permit conven- 
ient lubrication and removal of old 
grease. A running shaft seal on each 
end of fan-cooled motors and on the 
drive end of non-ventilated motors 
effectively prevents the entrance of 
moisture, dirt and other contaminants, 
which might injure the bearings. 


cast 


improved winding 


Pressure-cast aluminum  squirrel-cage 
rotors are dynamically balanced to as- 
sure smooth, quiet operation. 
Current production includes rat- 
ings 1 through 10 hp, four-pole, 60 


cps in rerated NEMA frames 182 
through 256U. Frames 213 and 
larger are cast with heavy ribs for 
efficient cooling. A smooth-running, 
external fan of bronze or malleable 
iron effectively cools the motor and 
prevents dust from collecting on the 


frame. The flow of air is directed 
around all sides of the motor by a 
protective cast iron shield. Smaller 
ratings are  totally-enclosed, non- 
ventilated. Wagner Electric Corp., 
6400 Plymouth Ave., St. Louis 14. 


For more information— 
Circle 37, inside back cover 


Tiny Diode 
Converts Ac to Dc 


Almost as small as one of the 
mounting nuts on an 850-w selenium 
rectifier, this silicon power diode con- 
verts an equal amount of power. Con- 
verting 5 to 15 amp of ac to dec at 
temperatures as high as 371 F causes 
very rapid aging of selenium rectifiers 
even when derated. The silicon diode 
performs under these conditions with- 
out aging and at efficiency levels 
greater than 96 per cent of theoretical 
values. Five 26-v selenium cells in 
series are required to withstand the 
125-v rms single diode rating. 

In multidiode bridge and star con- 
figurations, the silicon diode rectifier 
units are being applied to de motor 
supplies, battery chargers, magnetic 
amplifiers servos, and a wide variety 
of low and medium voltage electronic 
B-plus supplies. Raytheon Mfg. Co., 
Waltham 54, Mass. 


For more information— 
Circle 38, inside back cover 


Shock-Resistant Circuit 
Breaker in 50 Amp Size 


A single-pole high-shock circuit 
breaker, designed to meet Navy spe- 
cifications for use in shipboard light- 
ing and power circuits, is said to be 
the first high-shock, single-pole cir- 


cuit breaker to be offered in a 50-amp 
frame size. Mounted in a high-shock 
testing machine, the energized breaker 
has withstood hammer blows of 2000 
ft-lb impact against the top, sides 
and back of its mounting plate with- 
out tipping. Yet, the independent 
magnetic tripping element of the new 
breaker will cause it to trip almost 
instantaneously under short circuit 
conditions, and a thermal tripping 
element will open the circuit when a 
dangerous overload occurs. 

The new circuit breaker is available 
in continuous current ratings from 5 
to 50 amp for 125 v, a-c or d-c opera- 
tion. Intcrrupting ratings are 5000 
amp, ac, and 2500 amp, dc, except 
for the 5-amp unit, which has an in 
terrupting rating of 1500 amp, ac, de. 
General Electric, Plainville, Conn. 

For more information— 
Circle 39, inside back cover 


Switch Has 
Illuminated Pushbutton 


[his switch is designed for use in 
electronic, aircraft, mobile, marine, 
railway and other a-c or d-c applica- 
tions using low voltages. It may be 
panel-mounted in groups on |-in. cen- 
ters. Over-all length is 3-3/32 in. 

The switch is provided with a 
socket inside the head of the push- 
button for a single-contact miniature 
bayonet lamp. Incandescent bulbs 
should be used with from 6 to 28-v 
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What’s special about 


Several things make this nut unusual. 

For instance, you can “stop” it at any position 
on the threaded length of the bolt . . . or 
wrench it tight against the work where it 
protects bolt threads against corrosion and 
prevents liquid leakage. No matter where you 
leave it on the bolt, it will remain tight in 
that exact position, even though you subject it 
to heavy vibration and shock loads. But 

use a wrench on it and it comes off as easily 
as it went on. The red locking collar is 
nondestructive—does not gall bolt threads 

or remove plating. You can remove it and 
re-use it again and again. 


What gives it its grip? 


1 The locking collar is 
unthreaded and elastic. 

It has an inside diameter 
smaller than the major 
diameter of standard bolts. 





2 The bolt impresses a 
mating thread into the 
collar and the resulting 
compressive forces exert 
a constant friction grip 
on the bolt. ... 





3 and exert a downward 
thrust bringing the 
lower flanks of the 

bolt thread into firm 
metal to metal contact 
with the matching nut 
threads, eliminating 
normal axial play. 


| 


lh 


\\ 


es) 


SS 


li 


{ 


4 Nut is removable and 
reusable . . . the Red 
Elastic Collar retains 

its grip after repeated usage. 
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Will it hold under ALL conditions? 


The locking principle of the Elastic Stop® nut has been tested 
and proved by over 25 years of actual field service. Elastic Stop 
nuts are used on locomotives . . . and pile drivers. They fasten 
hedge shears and harvesters, drilling rigs and washing machines, 
trucks and roller skates. And no Elastic Stop nut customer has 
ever stopped using them because of unsatisfactory performance. 


What about sizes and materials? 


Elastic Stop nuts are available from a watchmaker’s 0-80 all the 
way to 4”—in materials that include stainless steel, brass, alumi- 
num and other alloys. Protect your product with “fastener in- 
surance.” Try Elastic Stop nuts on trouble spots, whether to 
protect expensive heavy equipment from costly downtime or to 
guarantee the accuracy of delicate electrical equipment by main- 
taining precision adjustments. We'll supply. free test samples. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. N82-82, 2330 Vauxhall Road, Union, N. J. 
Please send the f ow 9 tree taste ; intormatic 
ELASTIC STOP nut bulletin Here is a drawing of our product. 


What self-locking fastener would 
you suggest? 


Title 
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d-c circuits and neon bulbs should be 
used with a resistor, on 115-v circuits. 
Lamps are not supplied with the 
switches. 

Each of these switches has 
single-pole, double-throw subminia- 
ture basic switching unit rated as fol- 
5 amp; 30 v, 


one 


lows: 125 or 250 v, ac, 
dc, inductive, 3 amp at sea level, 2.5 
amp at 50,000 ft; 30 v, dec, resistive, 
+ amp at sea level, 4 amp at 50,000 
ft; maximum inrush, 15 amp. Micro 
Switch, Freeport, IIl. 


For more information— 
Circle 40, inside back cover 


Limit Switch for 
Up to 125 v, Dc 


rhe trip point of this switch re 
peats within a 0.010 in. tolerance and 
the switch has a movement differen- 
tial of less than 0.060 in. It is UL- 
approved for 3 amp, 125 v, ac or de. 
It is said to lend itself to use in small 
appliances, such as sewing machines, 
office machinery and other devices 
which must operate on ac or de. Spe- 
cial mountings can be supplied to 
suit individual requirements. Pass & 
Seymour, Inc., Syracuse, N. Y. 


For more information— 
Circle 41, inside back cover 


Three-Phase Trip-Free 
Circuit Breakers 


This device has three electrically 
separate, high-rupture mechanisms 
that simultaneously trip should any 
one of the phases become over-loaded. 
\ single button reset recloses all 
three phases simultaneously. Designed 
to meet requirements of MIL-C5809. 

he new circuit breaker is available 
in ratings from 3 through 35 amp. 
Spencer Thermostat Div., Metals & 
Controls Corp., Attleboro, Mass. 


For more information— 
Circle 42, inside back cover 


Miniature Solenoid 


This small solenoid’s shading coil 
is embedded in the plug for greater 
efhciency and high seated pull. It 
operates in any position and is sup- 


plied as standard with solder ter- 
minals or can be furnished with flexi- 
ble leads. 

Since the unit is engineered to par- 
ticular applications, it is factory tested 
to specifications agreed upon. ‘These 
include breakdown, continuity, cur- 
rent pull and dimensional accuracy. 
Regularly rated at 115 v, 60 cps, ac, 
it is available on special order for 
other voltages or frequencies. Dor- 
meyer Industries, Dept. PEN, 3415 
N. Milwaukee Ave., Chicago 41, III. 


For more information— 
Circle 43, inside back cover 


Hermetically Seated 
l-in. Dia Relay 


In an enclosure 1 x 1% in. long 
(excluding terminals), the weight of 
the six-pole, double-throw model of 
this relay is 3.3 oz. It is also available 
in two and four-pole. Continuous 
duty temperature range —65 to 125 C 
Shock 50 G. Filtors, Inc., 30 Saga- 
more Hill Dr., Port Washington, N. Y. 


For more information— 
Circle 44, inside back cover 


High Temperature 
Work Solenoid 


A series of d-c, high-temperature 
work solenoids in either single or 
double coil type that meet aircraft and 
missile standards operate in ambient 
temperatures up to 600 F, and in 
some instances up to 75 F, depend- 
ing upon the application. The sole- 
noids are available in a variety of 
sizes in both pull and push types for 
valve operations or other applications. 

Model 1212, a single-coil push 
type for aircraft valve appplications, 
is rated at 24 v, dc, coutinuous duty. 


Minimum puil available at the begin 
ning of the stroke is 2 Ib at 3 amp, 
550 F, and 18 volts, dc. Stroke is 
0.1 in. Weighing 11.2 oz, the Model 
1212 is 2% x 24 in. dia. at flange. Car- 
ruthers & Fernandez, Inc., 1501 Colo- 
rado Ave., Santa Monica, Calif. 


For more information— 
Circle 45, inside back cover 





Electrical Plugs 
And Receptacles 


Incorporated within these inter- 
changeable and reversible contact 
units are round prongs for positive 
contact and added mechanical 
strength. Raised insulated arc bar 
riers provide increased creepage dis 
tance both between poles and to 
ground. These plugs and receptacles 
are designed for five different circuit 
needs and ten different assembly com 
binations. Ratings are 15 amp, 125 v; 
10 amp, 250 v. They are self-locking, 
requiring a slight twist to release. 
Pyle National Co., 1334 N. Koster 
Ave., Chicago 51, IIl. 


For more information— 
Circle 46, inside back cover 


D-c Solenoids 


These units feature pressure-bal- 
anced armatures, adjustable stroke 
under operating pressure, maximum 
efficiency in minimum size, high di- 


CONTINUED ON PAGE 234 
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There’s no sense in even trying to be an expert in 
all phases of manufacturing today. And there’s no 
need to. For your specialized motor problems, you 
can turn to Leland’s competent sales and design 
engineers — experts you can “add to your staff” 
for the asking. 

With years of practical experience in serving 
manufacturers, and a finger-tip knowledge of Leland 
designs and applications, our representatives can 
often give you an immediate recommendation. They 
may confer with our capable staff of skilled design 
engineers. Often, the design engineer will wish to 
discuss the problem directly with you, to obtain all 
the pertinent data needed for a thoroughly prac- 
ticable solution. 

For more than 30 years, Leland has been a leader 
in the design and manufacture of unusual motor 
items. And though it has been a constant challenge, 
sometimes a seemingly impossible one, the reward 
has been the regularity with which Leland has come 
up with the answer. 

Today, the complete line of Leland motors, stand- 
ard or special, reflects the wealth of design know- 
how acquired through developing units for so many 
widely diversified applications. 

Try Leland on your motor requirements, from % 
to 5 hp. Profit from Leland’s experience and the 
in-built quality of its standard motors. Or consult 
our representatives in principal cities about your 
special motor problems. Add a real specialist to 


Yours for the asking your staff. 











Design assistance 
you couldn’t 


buy! 


Tue LELAND ELecrric COMPANY 
Division of American Machine & Foundry Company 
Dayton 1, Ohio 


Visit Leland at Booth 349, 


Production Engineering Show, 
Navy Pier, Chicago, September 6-16 
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electric strength, Class H insulation, 
fungus and mildew resistant insula- 
tion, explosionproof switches, anti- 
rotation plunger lock, hydraulic pres 
sure-sealed and high temperature coils. 

Diameter 0.781 to 
1.25 to 
hey are capable of providing 
anywhere from 10 oz to 14 lb of 
push or pull through strokes of 0.025 
to 0.375 in. Braunson Electronics, 


Inc., 411 Rose Ave., Venice, Calif. 


For more information— 
Circle 47, inside back cover 


ranges from 
1.875 in., and weight from 


21 oz 


Connectors For 
Breakaway Connections 


\ miniature two-piece conneccto! 
with ‘Teflon insulation is designed fot 
The device 


consists of a feed-thru plug with pig 


breakawav connections. 
tail terminal and a contact receptacle. 
Both be press-fitted 
into chassis or component holes. 


clements may 

lo insure positive, low-resistance 
conduction, the plug is of brass, silver 
plated with gold flash, while the re 
ceptacle has a bervllium-copper, silver- 
plated, gold-flasli contact. Sealectro 
Corp., 186 Ave., New Ro- 
chelle, N. Y. 


Union 


For more information— 
Circle 48, inside back cover 


Synchronous 
Timing Motor 


\ synchronous timing motor de 
signed for high-volume applications 
such as appliance timers, vending ma- 
chines and animated displays is rated 
30 in-oz at 1 rpm. Right, left or 
oscillating shaft rotation is available. 
Motor runs equally well in any posi 


tion. Other features include instant 


start-stop (within 2 cycle), synchro- 
nous operation—no slip possible, tem- 
perature rise, 43 C. Compactly con- 
structed, motor is 1% x 1§ in. dia and 
weighs under 6 oz. 

Gear train is cylindrical: 1, 2, 4 and 
8 rpm output speeds are offered. An 
eight-tooth shaft pinion is standard, 
permitting gearing directly to equip- 
ment or, by means of external gear- 
ing, other speeds may be obtained. 
l'ype 113 can be supplied in 115 or 
220 v, 50 and 60 cps. R. W. Cramer 
Co., Inc., Centerbrook, Conn. 


For more information— 


Circle 49, inside back cover 


Geared Motor for 
Small Equipment 


An open-type geared motor de- 
signed for overhanging or radial thrust 
loads is available. Double-supported 
gear shafts run in sintered bronze 
bearings. Heavy duty gears and out- 
put shaft and helical pinion and gear 
in the first step are used. A selection 
of base motors is available—synchro- 
nous or non-synchronous unidirec- 
tional, or non-synchronous reversible. 

These units offer starting torques up 
to 75 lb-in. and gear ratios from 4 tc 
30,000:1. Designed for use in equip- 
ment such as vending machines, re- 
cording instruments, timers, office ma 
chines and appliances. Barber-Col 


man Co., Rockford, Il. 


For more information— 
Circle 50, inside back cover 


Electric Motor Combinations 


The basic motor design used by 
this manufacturer is said to permit 
many single-frame combinations of 


motors, brakes, fluid couplings and 
gear reducers. These combinations 
are achieved through the use of stand- 
ard, interchangeable assemblies. 

[hese power packages are available 
from 4 through 15 hp. Reuland Elec 
tric Co., Alhambra, Calif. 


For more information— 
Circle 51, inside back cover 


Motors of 1/100 to | Hp 
For Ac or Dc 


Designed for use on various do 
mestic appliances, as well as for auto 
mobile window lifts, seat adjustors, 
windshield wipers, air conditioners, 
marine pumps and blowers, this 
motor is available from 1/100 hp at 
1500 rpm to 4 hp at 15,000 rpm. Red- 
mond Co., Owasso, Mich. 


For more information— 
Circle 52, inside back cover 


Fhp Motor for 
Machine Tool Applications 


A totally enclosed, fhp motor, es 
pecially designed for use on machine 
tools, is said to be factory lubricated 
for 10 yr service under normal ma- 
This is made 
a special motor grease, 
resistant to oxidation and moisture. 
[he welded steel base and ball bear 
ing design help protect the motor 
against shock and vibration, and main- 
tain accurate motor alignment. The 
motor has normal torque for starting, 
high pull-up torque for inertia loads, 
and high breakdown torque for peak 
loads. 

In horsepower ratings of 4, 4, 4 and 
} hp, the polyphase motor is avail- 


chine tool conditions. 
possible by 
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PASTE MIXER DESIGN 
IMPROVED BY USE OF 


STERLING SLO-SPEED! 


Mr. M. Cinaman of Crown Machinery and 
Equipment Sales Co., Los Angeles, states that 


Slo-Speeds are the ideal drives for their paste 









mixers because of Slo-Speed’s compact design 
which saves 10% in mounting space and 
enables design of a mixer that accommodates 
motors from 5 to 15 H.P., and because of Slo- 


Speed’s quiet operation, versatile mounting 


; } ,j 
low maintenance and positive oil seals 


STERLING SLO-SPEED GIVES YOU 
THE ONE BEST LOW SPEED AND 


gives uninterrupted service—carries 
heavy overhung loads—provides versa- 
tile mounting and flexibility in arrange- 
ment of machinery—saves valuable 
space—provides greater safety—costs less 


to install and use. An indispensable 


source of low speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Conveyors Mills Tumblers 
Cookers Mixers Etc., etc. 


MULTI-MOUNT 
REDUCER 
Available with feet or footless, 


face or flange mounted. 










SEPARATE MOTOR & 
SLO-SPEED REDUCER 


For applications where separate motor 


WRITE FOR reducer combinations are desirable. 
Application Bulletin 
showing how Sterling int | @ 2 E L : Cc T 6 I Cc 
Electric Power Drives 
increase production M oTOo 4 s 














preset tain one -e Plants: New York City 51; Chicago 35; Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Ask rBbu n e 
ee Offices and distributors in all principal cities 
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able with speeds of 1725 and 1140 

rpm at 60 cps and 1425 and 950 rpm 

at 50 cps, and in voltages of 208 

220/440, 220/380, and 550. Gen- 
eral Electric, Schenectady 5, N. Y. 

For more information— 

Circle 53, inside back cover 


Motor for 
Small Equipment 


with 
is for use in smaller de 
anticipated in clocks, range 
radio timers, time switches, 
air conditioning and fan timers, heat- 
ing controls. Since odd frequency re- 
quirements are very low, it is planned 
to produce this new motor for 60 
General Electric Co., 


‘This sealed timing motor 
sealed unit 
signs 


timers, 


cps use only 
Ashland, Mass. 


For more information— 
Circle 54, inside back cover 


Servo Motors for 
Difficult Environments 
[hese low-inertia motors will op- 


erate under load conditions for 300 
hr at a maximum ambient tempera 


ture of 163 C, or they can be cycled 
for 1000 hr in an ambient tempera- 
ture range of —55 C to 163 C, with- 
out relubrication of the bearings. The 
motors are designed for use up to an 
altitude of 80,000 ft at maximum 
ambient temperature. ‘Temperature 
compensation insures minimum 
change in performance characteristics 
over the wide temperature range. To 
assure maximum protection against 
corrosion, the units were designed to 
meet the humidity requirements of 
MIL-E-5272, Procedure I. 

Stator winding is two-phase, six- 
pole, 400 cps. Rated voltage for 13.0 
w input per phase (at stall) is 115 v 
for phase one, 115 v for phase two. 
Stall torque is 3.0 oz-in. and no 
load speed, 7000 rpm. Weight is 
20 oz, dimensions 2 x 2.421 in. long. 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J. 


For more information— 
Circle 55, inside back cover 


Induction Motors of 
60 to 400 Cps Frequencies 


A line of 3% and 3% in. dia ca- 
pacitor induction motors are intended 
for use in electronic equipment, auto- 
matic devices, business machines, 
control equipment, antenna drives 
and similar applications. ‘The motors 
are available in frequencies of 60 and 
400 cycles, 3% in. dia for self-cooled, 
continuous duty, and 37% in. dia for 
fan or intermittent duty. Horsepower 
ranges are from 1/10 to 1/100 hp 
at all standard voltages, single, double 
or three-phase. Maximum weight for 
any motor design is less than 5 Ib. 

These are shock resistant and can 
be provided with ball or sleeve bear- 
ings, a choice of Class A or HI in- 


sulation, and bracket, face ot 
mounting. Models of 60 cps frequency 
have speed-ranges of 1100, 1650 and 
3300 rpm. Ranges for 400-cps models 
are 5600, 6800, 11,000 and 22,000 
rpm. Eastern Air Devices, Inc., 381 
Central Ave., Dover, N. H. 
For more information— 
Circle 56, inside back cover 


strap 


Servo Motor 
l 1/16 x 2 17/32 In. Long 


(his motor-generator consists of a 
standard servo motor and a drag cup 
generator. Both units are assembled 
in a single housing having customary 
servo mounting provisions. ‘The motor 
normally is designed for operation on 
115 v, 400 cps but can be wound for 
other voltages on either phase if de 
sired. The motor has a 0.6 
stall torque and a no-load speed of 
5200 rpm. 

The housing is of stainless steel and 
the entire unit is designed to operate 
over a wide temperature range, under 
conditions of high humidity, and at 
high altitudes. G-M_ Laboratories, 
Inc., 4300 N. Knox Ave., Chicago 41 


For more information— 
Circle 57, inside back cover 


OZ-1n. 


Engine Designed To Run 
Year Without Service 


\ two-cylinder engine designed to 
run continuously for a year without 
service is rated at 20 brake-hp. A 
new radial cooling system replaces 
the conventional radiator and also 
eliminated are water pump, pulleys, 
fan, fan belt and radiator hoses. 

Water is circulated through a cast 
aluminum cooling unit built into the 
flywheel. 

Present 
fuel. 
anticipated. Model 168, now in pro 
duction, is rated at 20 hp at 1200 
rpm. Bore is 4% in. and stroke is 5 in., 
with piston displacement of 168 cu 
in. Weight is 2150 Ib. 

Lubricating oil reservoir capacity is 
20 gal. The oil reservoir has a float 
control to maintain proper crankcase 
Ihe crankcase is held at 


models use natural gas 


Future units using LP gas ar 


oil level 


CONTINUED ON PAGE 238 
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use hag dry pil por Vout foe bubriaation 


so 
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Where the lubrication of inaccessible mechanisms 
surely be neglected...when you cannot be certain of 
regular maintenance... ‘dag’ dispersions can be used to 
give your product lifetime dry-film lubricatior 


‘dag’ Colloidal Graphite is high-purity electric-furnace 
graphite, treated to produce micron-size particles and 
dispersed in many paste and liquid carriers. As a lubri 
cant it is chemically inert; it is insoluble in acids, alkalies, 
or solvents; it is electrically conductive. ‘dag’ Colloidal 
Graphite forms durable, tenacious, dry lubricating fil 


You can design which are not affected by temperatures up to 750°F. and 
which are equally effective under sub-zero conditions 
for lifelong The popular new solid lubricant, molybdenum disulfide, 
is also available in various dispersions for specialized 
lubricating problems. ‘dag’ dispersions are easily applied 
lubrication with by spraying, brushing, or dipping. 
You’ll find a surprising number of ways to use ‘dag’ 


‘dag’ dispersions dispersions described in our free booklets: High-Tempera- 


ture Lubrication; Surface Coatings and Impregnation; 
and Dry-Film Lubrication. Write for Bulletins No. 423-S8 
No. 435-S8 and No. 438-S8. 


We are equipped to do custom dispersing 
of solids in a wide variety of carriers. 


ACHESON COLLOIDS COMPANY 


PORT HURON, MICHIGAN 
e+. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND @ 








New Pressure Reducing - 
Valve With 


EXTRA 
LARGE 
CAPACITY 


For Heavy, Dirty or Viscous Fluid 


@ Cadmium plated iron or all 
bronze bodies, monel or neo- 
prene diaphragm, stainless steel 
renewable piston and seat. 


Standard valve equipped with 
square head adjusting screw. 
“T" handle or handwheel also 
available. 


All working parts easily occes- 
sible without removing valve 
from line. 


For additional information on 
Type BBC and other new 
automatic valves in the Cash- 
Acme line, write our Engi- 
neering Department at the 
address below. To avoid de- 
lay, please include a brief 
outline of your pressure con- 
ditions and requirements. 


6662 E. Wabash Avenve 





TYPE BBC 
Pressure Reducing and Regulating Valve 


@ NO SMALL PORTS 

@ NO CLOSE FITS 

@ GOOD CAPACITY 

@ IDEAL FOR #6 “BUNKER C” OIL 


Here’s a direct acting, single seated, 
diaphragm-type pressure reducing and 
regulating valve that automatically re- 
duces a high pressure to a specified lower 
pressure and keeps it there. Type BBC 
is for heavy oil service, such as on instal- 
lations carrying Bunker “‘C’’ and other 
grades, as well as for service on installa- 
tions where dirty liquids or fluids with a 
high viscosity are employed. Maximum 
initial pressure in iron, 200 psi; maxi- 
mum reduced pressure in iron, 125 psi. 
Maximum initial pressure in bronze, 250 
psi; maximum reduced in bronze, 200 psi. 


Decatur, Illinois 


The Complete Cash-Acme Line laciudes Pressure Reducing and Regulating Valves, 
Relief Valves, Back Pressure Valves, Vacuum Regulators and Vacuum Breakers, 
Differential Pressure Regulators, Strainers, Diaphragm Control Valves. 


New Parts and Materials continued 


uniform temperature by water circu- 
lated through the jacket in the base 
pan casting. The cooling system has 
a capacity of 12 gal. Channels in the 
coolant reservoir increase circulation 
to maintain uniform engine tempera 
ture. Minneapolis-Moline Co., Box 
1050, Minneapolis 1, Minn. 


For more information— 
Circle 58, inside back cover 


M-G Set Has 
Voltage Regulator 


A 5-kw, 400-cps motor-generator is 
available equipped with a rectifier ex- 
citer and a magnetic amplifier volt- 
age regulator. The sets were designed 
for calibrating, testing or servicing 
400-cps USAF communications, radar 
and flight control equipment. 

Output may be either 120 v, single 
phase or 120-208 v, three-phase, with 
voltage regulation of +1.0 v and re- 
covery time of 0.2 sec. Harmonics are 
said to be held to a minimum. 

The drive motor is a squirrel cage 
induction motor operated on 220 or 
440 v. Electric Machinery Mfg. Co., 
Minneapolis, Minn. 


For more information— 
Circle 59, inside back cover 


Gearmotors In 1/20 to 
1/12 Hp Ratings 


A line of small gearmotors uses 
motors supplied in NEMA 42 frame, 
in 1/20 and 1/12 hp ratings. Eight 
standard ratios in the range from 5:1 
to 60:1 are offered. Motors can be 
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OF HEAVY DUTY, OILTIGHT 


Pushbuttons, Selector Switches and Lights 


New shallow-depth contact blocks; greater 


freedom of circuit arrangements; 


better design; better appearance; better performance. 
Get them first, get them fast, get them now. 


Once again the name Cutler-Hammer 
companions great achievement... 
an amazing and unique new line of 
heavy duty, oiltight pushbuttons, 
selector switches and indicating 
lights. There is nothing to compare 
with it. The feature that stands out 
above all is the new basic working 
unit, the contact block—and its 
counterpart for the indicating lights, 
the transformer or resistor. THIS 
NEW CONTACT BLOCK MEAS- 
URES ONLY 1-3/32" IN DEPTH 
BEHIND THE MOUNTING 
PANEL. A fact of amazing conse- 
quence for the vast majority of push- 
button users. 

Of even greater consequence is the 
greater degree of circuit flexibility 
this new design provides. With its 
contacts set side by side, ‘“‘in parallel,”’ 
electrically isolated from one another 
...jyou can apply one voltage on one 
set, a different voltage on the other. 
Or you can impress alternating current 
on one and direct current on the other. 
Each pair of contacts has its own 
actuating plunger; you can throw 
both simultaneously, or singly or in 
sequence. 

And you can add contact block to 
contact block, one behind another, 
easily, simply, swiftly, giving you 
virtually unlimited circuit possibil- 
ities. 

There is a complete range of oper- 
ators: standard or extended length 
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pushbuttons, with regular or mush- 
room head; selector switches provid- 
ing maintained contact or momen- 
tary contact with spring return in 
either or both positions; key oper- 
ators providing in addition momen- 
tary contact that becomes maintained 


on key withdrawal. Pushbuttons 
available in 5 colors. All operators 
are chrome-plated for lasting beauty. 
Indicating lights have new wide-visi- 
bility lenses proved by light-meter 
reading to be most visible of all from 
any angle. Lights are available with 
resistor or separate winding trans- 
former. Transformer type with 6- 
volt bayonet lamp provides multi- 
plied lamp life where shock and vibra- 
tion prevail. 

These and many other features are 
fully described and illustrated in a 
bulletin just published. Write for it 
today or see the complete line at your 
nearest authorized C-H distributor. 
CUTLER-HAMMER, Inc., 1332 
St. Paul Ave., Milwaukee 1, Wis. 
Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ont. 


CUTLER-HAMMER 


= ae 
: MOTOR CONTRO == 





—_ 
VISIT US at the PRODUCTION ENGINEERING SHOW Navy Pier, Chicago, BOOTHS 423 and 424 














“~ 


New shallow-depth contact block bas elec- 
trically isolated contacts, allows different volt 
age or different current on each pair of 
contacts. 





°° oococ$°o 
Three separate contact blocks available; with 
1 NO and 1 NC contact; 2 NO contacts; or 


2 NC contacts. 








Double pole contact blocks mount easily one 
behind another to provide unlimited circuit 
combinations. 


Wo Wie TS. 


Every type of operator: pushbutton, selector 
switch and key operator. 











When an automatic clothes washer 
HIGH 


swings into action, plenty of hot, cleans- 


ing water gets dashed around. But the 
SEALER 


#589 


washer’s outer shell seams are well pro- 
tected against hot water splash-over 
aud the corrosive action of detergents 
when they're sealed with Presstite’s #589 high temperature 
sealer. Once applied, this sealer really stays in place. 

Prolonged temperatures as high as 250°F. won't cause the 
sealer to expand or harden. It always stays soft and plastic, 
maintaining its excellent adhesion. Wherever operating tem- 
peratures are high, you can count on this Presstite compound 
to seal tight. Furnished in beads, tapes or bulk. 

Since 1924, Presstite has developed and produced hundreds 
of sealants to give you the best answers for sealing problems 
in the design field. It will pay you to consult a sealing special- 
ist. Write Today. 


PRESSTITE 


Seaiine Comeounos 


In Canada: 


RAILWAY and POWER 
ENGINEERING CORP., LTD. 


PRESSTITE ENGINEERING LOMPANY 


3750 CHOUTEAU AVE., ST. LOUIS 10, MO. 





PRESSTITE 


TEMPERATURE 


New Parts and Materials continued 


split-phase, capacitor start-induction 
run, capacitor start-capacitor run and 
polyphase. Both open and totally en 
closed construction are offered. Pre 
lubricated ball bearings are used 
throughout. 

The gear box can be mounted in 
a number of positions. One applica 
tion uses a totally enclosed, single 
phase motor with a stainless steel, 
threaded output shaft to drive an 
agitator on bulk milk cooling tanks. 
Provisions have been made for grease 
seals at both the input and output 
shafts. Doerr Electric Corp., Cedar- 
burg, Wis. 


For more information— 
Circle 60, inside back cover 


Mechanical Motor Brake 


Ihis motor brake is built into the 
motor frame and enclosed in the 
housing. It is said to save as much as 
7% in. in length as compared to the 
conventional electric brake. Being 
mechanical in action, solenoids and 
coils are eliminated as well as costly 
maintenance. 

This new brake allows for quick 
opening and avoids sudden impact on 
stopping. Tension springs can be ad 
justed for rapid or slower stops. Four 
locking screws give any desired ad 
justment. Precise tolerances are not 
required with this new type brake. 

Besides stopping gently, brake al- 
lows for smooth, easy acceleration 
from standstill to full load. The brake 
assembly is provided with fans for 
temperature control. ‘These new 
brake motors can be installed in any 
position and are especially designed 
for work requiring frequent braking. 
They can also be inched. Cleveland 
Electric Motor Co., Dept. MB, 5213 
Chester Ave., Cleveland 3, Ohio. 

For more information— 
Circle 61, inside back cover 


Miniature Power Supply 


What is thought to be the smallest 
regulated power supply ever offered 
commercially is intended primarily as 
a source of bias voltage and is com- 
pletely enclosed in a cast plastic cyl- 
inder 24 x 1 in. dia, with three wire 
leads coming out at the ends. 

The unit is also said to be especially 
adapted for plate-to-grid coupling in 
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amplifiers. By connecting the input 
lead to the plate of one tube, and the 
output lead to the grid of the follow- 
ing stage, the RB 20 will act as a 
coupling battery. Either an a-c or d-c 
power source may be used. ‘Tempera- 
ture range is zero to 200 F. An out- 
put voltage of 20 v negative to com 
mon at 10 megohm load is provided. 
Marine Electric Corp., 600 Fourth 
Ave., Brooklyn, N. Y. 


For more information— 
Circle 62, inside back cover 


Magnetic Amplifier Voltage 
Regulator Developed 


This voltage regulator takes a 
120-v, single-phase, 400 cps a-c input. 
Rating is 50 va. D-c output+is 15 to 
150 v at 0.05 to 0.500 amp (to fields 
of exciter); Voltage adjustment: +1 
per cent. Dimensions are 13 x 11 x 
10 in. high. Weight is approximately 
35 Ib. Perkin Engineering Corp., 345 
Kansas St., El Segundo, Calif. 


For more information— 
Circle 63, inside back cover 


Selenium Rectifiers for 
Printed Circuits 


Employing three different types of 
terminals, these rectifiers are designed 
for insertion into the printed circuit 
automatically or manually. 

The three types of terminals avail- 
able are a square-tipped type for in- 
sertion into printed circuit boards up 
to ws in. thick; a tapered type de- 
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HAGEN 
Cynchronous motors 


Cpeeds of 1800 to % RPM 


Single direction — Reversible 


Here is the most powerful, compact synchronous motor for its size. 


Ideal for use in industrial applications that require a motor of over- 


all size that is between the “clock” and fractional horsepower types. 


Hagen Synchronous Motors are 


precision built throughout. Con 


struction features a die cast housing, hobbed pinions and gears and 


bronze bearings throughout. Laminated rotor construction produces 


exceptionally high torque. 


Hagen Synchronous Motors are available in five models. Standard 
motors may be mounted in any position. Coils are available for 
24, 115, 230, 440 and 550 volts. Write for complete descriptive 


literature and performance data. 


TIMERS 
CHART DRIVES 


HIGHLY DESIRABLE FOR USE IN: 





DISPLAYS 
INSTRUMENTS 


MAIL COUPON TODAY 





HAGEN MANUFACTURING COMPANY, INC. 
Dept. PE-855, Moline, Illinois © Baraboo, Wis. 


( Please send free Bulletin No. 1055 featuring 
Hagen Synchronous Motors 


NAME AND TITLE 





COMPANY 





ADORESS 


ZONE STATE 





prove it works 
before you go into 





Machine that part from polystyrene and let us investment-cast 
it in the metal you plan to use. Test it and, if some change is 
indicated, repeat the process until you have the final answer. This 
cut-and-try method of proving a design and an alloy saves you 
a lot of time and money. 


Polystyrene machines readily and is inexpensive. Complex 
patterns can be made in sections and assembled, then cast as a 
unit just as they’d be investment-cast in quantity. Thus parts 
for testing are exactly like you'll get in production, but they cost 
far less than cutting them out of metal. 


Technical Data Available 

When your idea is on paper, but before you start to make the 
polystyrene patterns, send us a blueprint. We'll figure the shrink- 
age factor for you, suggest possible gating arrangements and 
design modifications which may effect further economies. 

The pamphlet, A Guide for Making Polystyrene Patterns, de- 
scribes methods of machining and names sources from which 
this material can be obtained. For a free copy, write Precision 
Metalsmiths, Inc., 1079 East 200th Street, Cleveland 17, Ohio. 


pour yourself an assembly with 


PRECISION METALSMITHS, Inc. 


Investment Castings 
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signed for automatic equipment, 
printed circuit boards up to ¢ in 
thick; a snap-in type which holds the 
rectifier firmly in place even when the 
circuit board is subjected to vibration 
or inverted prior to soldering. 

This series is available in current 
ratings up to 150 milliamp for line 
input voltages up to 175 v, ac. The 
present series consists of 12 different 
rectifiers in #4, 1 and 14 in. sizes. Fed 
eral Telephone and Radio Co., 100 
Kingsland Road, Clifton, N. J. 


For more information— 
Circle 64, inside back cover 


Regulated 
Power Supplies 
(hese power supplies are available 


for any fixed output voltage (adjust- 
able +25 v) from 0 to 1200 v in 





three standard current ranges: 300, 
600, or 1200 milliampere, max 
Regulation is held to 0.25 per cent 
line or load, and standard ripple is 
4 millivolt, rms. NJE Corp., 345 
Carnegie Ave., Kenilworth, N. J. 


For more information— 
Circle 65, inside back cover 


Germanium 
Power Rectifiers 


hese diffused junction germanium 
rectifiers are recommended for a-c to 
d-c power conversion where high 
power output, high efficiency, no 
aging and small unit size are required. 
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By careful selection of junction char- 
acteristics and propitious circuit de- 
sign, germanium junction rectifiers can 
be supplied for voltage ranges from 
10 to 100 kv and from 10 to 100,000 
amp by connecting junctions and as- 
semblies in series or parallel. 

These germanium power rectifiers 
are reported to be useful in equip- 
ment mercury arc oF 
mechanical rectifiers. The  ger- 
manium power rectifiers are available 
in three natural convection, 
forced convection and liquid cooled. 
International Rectifier Corp., EI 
Segundo, Calif. 


now using 


styles: 


For more information— 
Circle 66, inside back cover 


Miniature 
Power Transformers 


A line of miniature power trans- 
formers for 400 cps and higher fre 
quencies are available without power 
ratings up to 15 va, with multiple 
windings from 1 to 500 v. They are 
available in metal cases or in plastic 
encapsulated form to satisfy MIL-T 
27 requirements. The toroidal con- 
struction minimizes external fields and 
results in extremely high efficiency. 
Hycor Co., 11423 Vanowen St., N. 
Hollywood, Calif. 


For more information— 
Circle 67, inside back cover 


——_ ~~ 
= _ 


Current Transformers 
Operate Controls 


This indoor service transformer has 
been designed with extra high mech- 
anical and thermal ratings to adapt it 
for relay and device opera- 
tion, according to the manufacturer. 


control 


It is designed for use on circuits not 


exceeding 5,000 v,. line-to-line, and 


is available im all standard, single, 
primary-current ratings 15 to 800-amp. 


I'he Type JKS-3 is butyl-molded, a 
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want something 


in 

; Leading manufacturers 
find it pays to specify 
Thermoid Friction Mate- 
rials—not only for qual- 
ity, but for the extra benefit 
of Thermoid’s personalized 
engineering service. The 
Thermoid line includes Brake 
Blocks, Clutch Facings, Gear 
Tooth Facings plus a wide vari- 
ety of custom engineered friction 

materials for all applications. 


friction 
materials 


Thermoid is big enough to handle 
the largest mass production de- 
mands—small enough to assure the 
closest liaison with your engineering 
staff. 
Look to Thermoid, too, for Fan Belts, 
FHP Belts, Radiator Hose and Hose of 
any type—engineered to your exact 
specifications. 


Thermoid Company 
Industrial Friction Materials Division 
Trenton, New Jersey 





FOR BETTER PERFORMANCE, LONGER LIFE, 
for Air Tools, Air Cylinders, other Air Equipment 


79 MODELS...3 OZ. TO 5 GAL. OIL CAPACITIES... 


OIL-FOG LUBRICATORS MICRO-FOG LUBRICATORS 


for Tools, Cylinders and other Air Equipment for Tools, Cylinders and other 
x Air Equipment 


3 OZ. OL CAPACITY 1 QT. OlL CAPACITY 3 PT. OIL CAPACITY 


pipe size. Permanent 5 pipe sizes from ‘4 to 1 .“ and % 


pipe sizes. Re 
metal oil reservoir. Model incl. Replaceable, metal oil placeable, transparent c 
399LB-2 reservoir. Reversible. Series lames | reservoir. Series 30-40-L 


$406 


12 PT. OIL CAPACITY 


Constant Oil Level 
's PT. OW CAPACITY Va and 1'2 pipe sizes 5 pipe sizes foam 4" to 1 


Permanent, metal oil reser ; ’ 
ind pipe sizes. Re incl. Replaceable, transpa 


voir. Series 406 & ent oil reservoir. Series 
placeable, transporent oil . | 


30-41-LC 

reservon Reversible Series 
40 € : 

0.40 « Without Constant Oil Level 

5 pipe sizes from '4" to 1” 

incl. Replaceable, transpar 

ent oil reservoir Series 


2 QT. OIL CAPACITY 30-41-L 


5 pipe sizes from ‘2 to 
1 2 incl Permanent metal 


ping sles Permnaant oil reservoir. Series 408 
1 QT. OL CAPACITY 


met 


oil reservoir. Model 


1 
AC 7) 
399.2 


5 pipe sizes from '4"' to | 
incl. Replaceable metal res 
ervoir. Constant Oil Level 


Series $3406-LC 
2 GAL. OIL CAPACITY 


5 pipe sizes from ‘4" to 1 
incl. Replaceable, metal oil 
reservoir. Reversible. Series 
X400 and X402 


2 PT. OW CAPACITY ¥U end 16° alee shee 2 ? 134 GAL. ONL CAPACITY 


5 pipe sizes from '4" to 1 Replaceable, metal oil res . . 

5 pipe sizes from '4" to 1 

incl. Replaceable, transpar ervoir. Series X406 . 
incl. Replaceable, metal oil 

ent oil reservoir. Reversible 


Series O-41 and O-42 


reservoir Constant Oil 


Level. Series X3400-LC 


5 GAL. OIL CAPACITY 


5 pipe sizes from '4"’ to 1 
5 pipe sizes from '4" to 1 i incl. Replaceable, metal oil ¥ 4'2 GAL. OIL CAPACITY 
incl. Replaceable, metol oi! 3 reservoir. Reversible. Series 
reservoir, Reversible. Series a Y400 and Y402 
$0.41 and $0-42 


5 pipe sizes from '4" to 1 
incl. Replaceable, metal oil 
14" and 1%” pipe sizes ; reservoir Constant Oil 
Replaceable, metal oil res Level. Series Y3400-LC 
ervoir. Series Y408 





OVER 1,100,000 NORGREN LUBRICATORS PUT TO USE IN INDUSTRY 
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construction in which the butyl 
serves as insulating, support and cas 


LESS MAINTENANCE COST ing. It will not crack from coil ex 


pansion nor from changes over a wid 

for Bearings, Gears, other Machine Components range of ambient temperature, ‘The 

new transformer is designed for con 

tinuous operation at 100 per cent of 

44" TO le" PIPE SIZES rated current in 55 C ambient tem 

perature without exceeding the al 

MICRO-FOG BEARING LUBRICATORS lowable 30 C rise. General Electri: 

. : ov Co., Schenectady 5, N. Y 
of 32, 200, 300, 1000 bearing inch capacities a en 

Circle 68, inside back cover 

134 GAL. OW CAPACITY 
Model X3400-2S 


‘4 pipe size 


's PT. OL CAPACITY 
Model 30-40-2S 


‘4 pipe size 32 bearing inch capacity 
bearing inch capacity 


32 Model X3400-6S 
3,’ pipe size 
200 bearing inch capacity 
Model X3400-85S 


1” pipe size 


'> PT. OW CAPACITY 
Model 30-41-2S 


a’ pipe size 


300 bearing inch capacity 


32 bearing inch capacity 
4'2 GAL. Oll CAPACITY 
Model Y3400-2S 
er Magneto-Generator for 
2 bearing inch capacity / 
1 QT. OlL CAPACITY . Model Y3400-6S Small Engines 
Model $3406-2S { 3," pipe size 
tas did $00 tendion tach eopedity A magneto-generator for small 


99 licens al Sebily Medel ¥3400-28 gine installations where lights are 1 


Medel $3406-6$ i tens dee quired, has a circuit that provides 
34"’ pipe size 300 bearing inch capacity energy for the engine ignition and an 


200 bearing inch capacity other circuit that supplies power for 


Model $3406-8S le Model 33AB-4 the lighting equipment Only one con 
1” pipe size 1%" Inlet, 2’ Outlets denser and one set of breaker con 
300 bearing inch capacity ee 1000 bearing inch tacts are used in this magneto. Th 
=} capacity. magnet is mounted on crankshaft 
[his magneto-generator is pr 
ently being used with good results on 
a motorcycle. On this installation 





LUBRO-CONTROL UNIT ACCESSORIES 


showing typical combination of | Tomper-Proof Oil Feed, Wall pictured here, the lighting circuit of 
Micro-Fog Lubricator with Auto Mounting Brackets, Aerosol the magneto provides powel! fol 
matic-Drain Filter and Air-Pressure Distributors, Solenoid Valves 


Regulator Reclassifiers, Streamlined Wyes 


i 

n. double filament headlight and a 
3 cp taillight. Scintilla Div., Bendix 
Aviation Corp., Sidney, N. ¥Y 





For more information— 
Phone the Norgren representative listed in telephone directory classified Circle 69, inside back cover 
section under “Norgren Pneumatic Products” or 


WRITE FOR CATALOG vee ae 
showing latest developments in Micro-Fog lubrica- 1 achomete c Generators 
tion and giving data on Norgren’s complete line ; — Operate in 450 F 

of lubricators, air filters, pressure regulators, = 


valves, hose assemblies. These a-c units were originally de 


signed for mouting on the engin 
acessory section of aircraft and driven 
directly by an auxiliary engine shaft 
A. co. Such generators supply sensing power 
3428 So. Elati, Englewood, Colo. a teay to synchronous motor-type engine 
speed indicators on the pilot or flight 
engineer's panel 
l'achometer generators have per 
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‘ 


what's YOUr Economy? 
small motor Dependability ? 


Quiet 


problem? apatatione 


MODEL A MODEL E 
2-pole, shaded pole 4-pole, shaded pole MODEL F 
AC Induction Type AC Induction Type 2-pole, shaded pole 
AC Induction Type 


NOT SHOWN: 


MODEL C — 2-pole, 
shaded pole AC 


MODEL OD Induction Type 


4-pole, 4-coil shaded pole 4-pole, 4-coil shaded pole —_o —— 

AC Induction Type AC Induction Type > Yen AC only 
(for 6, 12 or 24 
volts) 





Write for Complete Motor Catalog 





tHe GENERAL INDUSTRIES co 


DEPARTMENT GM * ELYRIA, OHIO 














New Parts and Materials... ..continued 


manent-magnet rotors and require no 
external excitation. By virtue of their 
permanent-magnet design, their out 
put frequency is directly proportional 
to speed. The indicators, which are 
electrically connected to the gen 
erators, are frequency sensitive en 
abling them to use the generator 
signal to provide a continuous, accu 
rate reading of engine speeds and, 
thereby, of engine performance. 

The new tachometer generators, 
designated H60-164, are two-pole, 
three-phase units designed to meet 
military specification MIL-G-9398. 
Output at 4200 rpm with a wye 
connected load of three 40-ohm re- 
sistors is 21 v, +4 v. Minimum out- 
put at 300 rpm with a wye-connected 
load of three 20-ohm resistors is 
3 v. Weighing only 14 Ib, the new 
generators measure approximately 4 
x 24 x 3 in. overall. Jack & Heintz, 
Inc., Cleveland 1, Ohio. 


For more information— 
Circie 70, inside back cover 


Explosion-Proof 
Panelboard 


A cast aluminum circuit-breaker 
panelboard for hazardous locations 
has a_ triple-section grooved joint 
which meshes cover, end plate and 
body to form a continuous metal-to- 
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Girls at the Allen-Bradley Company, leading makers of electrical equipment, use 
Kodak Contour Projectors to inspect incoming precision parts quickly and accurately. 





To speed parts from receiving dock to production... 


Allen-Bradley uses Kodak Contour Projectors 


Receiving inspection can be a bottleneck, slowing the 
production operation when, on an average day, many 
separate shipments of component parts crowd the re- 
ceiving room. 

To avoid such a bottleneck aid keep production lines 
moving, the Allen-Bradley Company combines statisti- 
cal sampling methods with modern gaging equipment. 
Kodak Contour Projectors are used to check more than 
400 different items, most having multiple dimensions 
and sample sizes of 35 or more pieces. Tolerances are 
held as close as .001”. 

Because optical gaging affords a check of several di- 
mensions simultaneously, Allen-Bradley has cut in- 
spection time dramatically: a typical part, requiring 


the KODAK 


minutes to gage mechanically, now is checked in 12 
seconds optically. 

The result: No unnecessary delays—parts are quickly 
cleared for production. And quality control has im- 
proved. 

You'll find that Kodak Contour Projectors are profit- 
able wherever you need fast, accurate, complete in- 
spection or measurement of almost any sort of part— 
simple or complex, large or small. And there are models 
to fit every need from the large Model 30 to the bench 
Model 8. To learn more about optical gaging and how 
it can help solve your problems, send for our illustrated 
booklet, “Kodak Contour Projectors.” Use the coupon 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


C) Please send me a copy of your booklet, “Kodak Contour Projectors.” 


CONTOUR 


NAME 


() Put me in touch with your representative. 


= = 





COMPANY___ 


PROJECTOR 


STREET ___ 
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tested 
and proved 


8006 SERIES 
INTERVAL TIMER 


HA YDON time DEVICES 


Men who have their minds on tomorrow — designers, engineers, and 

manufacturers with the responsibility of developing new and better prod- 
ucts and processes — recognize time as a major factor in advanced design. 

And they recognize HAYDON as a major developer of timing devices . . 
devices that have tested and proved time! 


For the controlled measure of time, whether seconds or weeks, you can 

rely on HAYDON Timing Devices to frack with precision and persistence. 
Whatever your requirement — interval timers, time delay relays, cycle 
timers or other timing devices — ask HAYDON at Torrington. Write 
direct outlining your needs, or ask the nearby HAYDON Field Engineer. 


Illustrated: HAYDON Interval Timer — 8006 Series rugged heavy-duty 
interval timer for commercial, industrial, and appliance applications. Times 
intervals from 60 seconds to 2 weeks. 


* Trademark Reg. U.S. Patent Office 


HAYDON 


TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORATION 





MEADQUARTERS FOR 


HAYDON Manufacturing Company, Inc. 
TIMING : 


3132 ELM STREET, TORRINGTON, CONN. 








New Parts and Materials. . continued 
metal explosion-proof seal. Approxi 
mately three turns of the end plate 
releases the cover, which lifts off 
allowing complete visibility and quick 
access to the branch circuit breakers 
and all factory made connections. All 
inspection and maintenance can 
therefore be done from the front and 
two or more panelboards may be in 
stalled side by side on close centers 
with no interference. 

The EPB Series panelboards are 
available in two, four, six and eight 
gang types. Pyle-National Co., 1334 
N. Kostner Ave., Chicago 51, III. 


For more information— 
Circle 71, inside back cover 


Total Hours Indicator 


This timer indicates total elapsed 
time up to 10,000 hr on a dial-type 
face. It weighs less than 6 oz and has 
a power drain of approximately 2 w. 
It is hermetically sealed in accordance 
with MIL-I-7793(AER) and is said 
to meet military shock and vibration 
requirements 

The unit is 14x23? in. long, and 
mounts either behind or in front of 
the mounting panel. Electrical con 
nections are from the back through 
solder-type, glass-to-metal sealed ter- 
minals. Concentric hands, as in a 
clock, permit reading to better than 
10 hr accuracy. Haydon Mfg. Co., 
lorrington, Conn. 


For more information— 
Circle 72, inside back cover 


Self-Recycling 
Electronic Timer 

A repetitive series of circuit clos- 
ures can be produced automatically by 
the Model $44 cold-cathode-tube elec- 
tronic timer. The load circuit remains 
closed for a fixed time of about 60 
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Another design feature for ‘Jeep’ Power Giant ruggedness 


For Compact Power... 
70 horses in a 2 ft. length 


Here’s an engine that’s small in size but a giant in power... 
the smoothest of the “fours” through superior balance. Though 
displacing only 134.2 cubic inches, this Jeep POWER GIANT 
“Hurricane” turns out up to 70 H. P. and 115 Ibs.-ft. maximum 
torque. The proven ruggedness of POWER GIANT power 
stems from such examples of Willys “Enginuity” as positive 
valve rotators; positive filtered crankcase ventilation; stati- 
cally and dynamically balanced, counterweighted crankshaft 
and others. 


POWER GIANT engines have world-wide distribution of parts 
. and costs are reasonable because of volume production. 
Write today for technical bulletins. 


HOW TO HOOK UP TO 
‘JEEP’ POWER GIANT RUGGEDNESS 


Here are four standard transmission arrangements. Inquire 
for special needs. 


SAE BELL HOUSINGS — Rugged cost unit thet con support rear of 


F-Head “Hurricane” Engine measures 24.81” engine. A necessity for clutch and PTO 


from fan to flywheel — 30.76” from crankcase 5 

te carburetor intake. POWER TAKEOFF — Direct drive; heavy duty over-center 8” clutch with 
geor tooth type drive. Positive engaged and disengaged positions. 
Close adjustment of clutch without special tools 


SPEED REDUCERS — Incorporates over-center clutch, PTO and reduction 
gear. Ratios from 1.37 to 3.9 to 1. 


AUTOMOTIVE TYPE TRANSMISSION — Installation includes automotive 
type Bell-housing, clutch and remote control type transmission. An 
economical speed reducer, using production parts 


SPECIFICATIONS Write for: 
Model Jeep Hurricane Lightning 


Cylinders 4 and 6-cylinder engine bulletins 
& Head at af él ; 
Cu. In. Power Unit bulletin 


Disp. 
Range Mox. 
BHP 





Range Max. 
Speed 











1455 N COVE BLVD. TOLEDO, OHIO 
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DV si mIDKO)IN 


s 


STYLE A—Single inlet double outlet 
type aircraft pump 


STYLE F—Engine driven 
fuel pump 


STYLE C—Industrial pump 


3000 WOODHILL ROAD-:- CLEVELAND 4, OHIO 


| 
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millisec and the time between circuit 
closures can be adjusted to any value 
from as low as 0.03 to 24 sec. The 
length of time the load-circuit stays 
closed can be increased by connecting 
capacitance to terminals provided for 
this purpose. Or the hold-in time can 
be shortened by connecting resistance 
across those terminals. 

A maximum current rating of 8 
amp, non-inductive at 115 v, ac, 
applies to the two single-pole, single 
throw contactors of this timer. Di 
mensions are 3§x4§x3 in. no warm-up 
time required, and there is no power 
consumption when timer is in its off 
cycle. Farmer Electric Co., 21 Moss- 
field Road, Waban, Mass. 


For more information— 
Circle 73, inside back cover 


Combination Air Seal 
And Cycle Timer 

By combining two functions into 
one mechanism, the need for extra 


shaft space formerly occupied by com 
ponents such as a cam limit switch, 
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Quick facts for those who apply and specify electric motors 





Rerated Motors: 


The compactness of the NEMA-rerated 
frame sizes has been enthusiastically 
received by designers generally. This 
new, smaller, cooler, and lighter motor 
has been designed especially to meet 
the new demands in modern machine 
requirements. 


Ihe problems of restricted space are 

more easily solved, together with easier 
installation in 
hard - to- get-at 
places. Han 
dling is easier. 
Freight costs 
are reduced. 


Howell's years 

of design ex- 
perience, plus the scientific advances in 
insulation and other vital materials, 
have resulted in the new Series 100 
motors, often described as “the best 
industrial motor on the market!” 


The resulting Series 100 motors are not 
only smaller and lighter than their 
horsepower equivalents in the old 
frame sizes, but run cooler and allow 
Howell engineers more leeway to meet 
special requirements. 

Note and compare the features of these 
new motors. Three points for com- 
parison are discussed briefly at right, 
with the Howell Series 100 totally en 
closed fan-cooled motor used for illus- 
tration. Other features: Shock resistant 
steel frame; easy access, diagonally split 
terminal box; Mylar-insulated slot cells; 
and vinyl acetyl-covered wire. A com- 
pact, vibration resisting, trouble-free 
winding is assured by two dip and 
bake cycles, after stator preheating. 


The Series 100 cpen drip-proof motors 
are similarly outstanding. Howell's ex- 
clusive new stator design works heat- 
dissipation mir- 
acles here, too, 
and versatile, 
high- stability 
copper-bar 
rotors are 
standard 
throughout the 
line. Bearings 
in the open motors, while not cartridge 
type, are double-shielded and sealed in 
the end-plate cavities by dust-tight 
inner caps. Howellube greasing system 
provides positive lubrication and ease 
of maintenance. 


Product Engineering — August, 1955 


Good ventilation — one key to better design. 


Both smaller ...and better! 





“Cooler run- 


ning” means longer motor life. Howell's new stator construction includes wide 


ventilation slots around the perimeter 


of the laminations. The steel frame 


completes the ducts which provide 50% more contact between the cooling flow 


of fan-driven air and the main source 


possible in any standard motor 


> ‘ 
Fully protected bearings \as 


longer. Dirt can’t enter Howell's car 
tridge-type, double shielded bearings 
either from inside or outside the motor 
Cartridge remains sealed even when 
the end-plate is removed 


of heat, the stator, than ever before 


| | 
Copper-Clad rotors have beter 
heat conductivity, more stability at 
high temperatures and greater design 
flexibility to meet special requirements 
than die-cast aluminum rotors. Howell 
uses copper exclusively 


Series 100 enclosures: totally enclosed fan cooled, open drip-proof, splash-proof and 


weather protected, sanitary, explosion-proof, 


and totolly enclosed non-ventilated 


Write for new Bulletin N-100-R 








OwELLe 
Red Band i 
actors # 


PRECISION-BUILT MOTORS FOR 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


INDUSTRY SINCE 1915 
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~~ beaver 
ball screws 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any. diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 


A 


\ 


) 


a | 
Deny) nm 
YY 


)) 


—2 


MT 


| 


+ growing source 
! on el mews 


ip )-10 117) a 

Drecision 

{ 5roducts 
| INC. 


. & CLAWSON,-MICH. 
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sprockets, timing chain and compli- 
cated mountings is said to be elimi- 
nated. Timing is accomplished by 
multiple limit switches, which con- 
trol air pressure to the clutch and 
brake. The design of the timing rotor- 
seal provides for 360 deg adjustment 
(clockwise or counterclockwise) of the 
flat of the cams with respect to a point 
on the crankshaft. This setting is 
made through the use of a knurled 
knob which extends from the housing. 
Indexed arrow markings on the face 
provide a guide for the setting of the 
knob. 

I'wo types of mountings are avail- 
able: (1) flywheel hub-moynted for 
clutch element inboard of flywheel 
shaft-mounted for clutch 
outboard of fly- 


and (2) 
element mounted 
wheel. Three sizes of the adapter are 
available to fit variations in size of 
the fiywheel hub. Fawick Airflex Div., 
Fawick Corp., 9919 Clinton Road, 
Cleveland, Ohio. 


For more information— 
Circle 74, inside back cover 


Miniature Electronic 
Decade Counters 


[hese counters weigh 6 to 8 oz 
with miniature tubes in place. ‘They 
employ a direct-reading decade-scaler 
tube and replace older versions weigh- 
ing 11 oz. Four types are available, 
a 20, a 40 and a 100 ke scaler as well 
as an output stage scaler operating at 
10 cps, which can be used to feed a 
mechanical counter. 

hese decade counters employ plug- 


| 


‘ 
' 


The same 
principle used 
in raising 
landing gear 

| emt 


automatically 
shuttles 
engine blocks 


Beaver Ball Screws 
were selected by Spur- 
geon Co., Van Dyke, 
Michigan, for this device 
which synchronizes 
transfer of engine 
blocks between produc- 
tion machines—WHY? 


. Superior in performance and 
wear 4o Acme screws. Less power 
required 

+ Costs less to install and maintain 
than hydraulic cylinder. No oil 
leakage. 

. Costs less than air cylinder and 
costs less to maintain. Operates 
smoother. No air hookup required. 
Can your product be 
made more efficient 
with Beaver Ball Screws? 
Write for literature. 


Deaver 
Drecision 
£ Droducts 


7 INC. 
ga CLAWSON, MICH. 
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TU Lie AIR LINE LUBRICATORS 


re sure ft 7 


Alr line Air line 
lubricator lubricator 
8 C 





Only one size needed to handle any air line 
up to 4” pipe size. 





Only oil MIST metered into air stream. 





Con be filled and serviced without air line 
shut-down. 





Can lubricate any amount of cir—from % cw. 
ft. up to capacity of air line (%" or less) 





Tamper-proof adjustment. 





CONSTANT lubrication, resulting in minimum 
waste and contamination. 





In-line mounting. 





Operation is monitored instantly, clearly, easily 





Maintains minimum pressure drop, regardless 
of air volume and pressure 





Filtered oil feed tube. 





Absolute lubrication, regardiess of cycle 
frequency. 





Adaptable to right- or left-hand mounting 
without modification. 





Instant starting. 





Visible oil reservoir. 


more than 100% greater efficiency 
50% reduction in lubricant and maintenance costs 

















... all at no increase in price 


Write--Wire--Phone... for complete details 
GITS BROS. MFG. (Co. 


1838-C South Kilbourn Avenue, Chicago 23, Illinois 





Specialists In 
LUBRICATING DEVICES 
and SHAFT SEALS 
FOR ALMOST 

HALF A CENTURY 


Product Engineering — August, 1955 





.- more than double the life of your hydrau- 
lic system ... at no additional cost. 

Today's production lines cannot afford 
avoidable machine breakdowns. DUDCO 
PF-100 Pumps, rated at 2000 psi for continu- 
ous operation, provide the extra margin of 
operating safety which your customers need 
so badly. The hydraulic system may not re- 
quire more than 1000 psi — but the extra 
stamina provided by a 2000 psi DUDCO 
Pump cuts downtime AND more than 
doubles the life and dependability of the 
hydraulic system. 

This added safety factor makes sense and 
saves dollars for the user... and at the busi- 
ness end of a sale, can make the deciding 
difference. You pay no premium for DUDCO 
2000 psi continuous operation. They cost no 
more than pumps rated at considerably low- 
er pressures. There’s a DUDCO PF-100 Pump 
in a size and capacity and mountings to fit 
nearly all standard machine tools. 

Users of machine tools can modernize and 
improve the dependability of their equip- 
ment with DUDCO PF-100 Pumps. 


The hydraulically counter-bal- 
anced DUAL-VANES in DUDCO 
Hydraulic Pumps eliminate 
wear producing loads normally 
caused by unbalanced hydrau- 
lic forces and vane acceleration. 
DUAL-VANES also maintain 
MULTIPLE SEALING BARRIERS 
to slippage and power loss. 
DUAL-VANES are a patented 
and exclusive DUDCO feature. 


Get the facts on the Dudco PF-100 Dual-Vane Pumps and Fluid 


Motors. Write today. 


DU DC O awison 





THE NEW YORK AIR BRAKE COMPANY N 


1712 EAST NINE MILE ROAD + HAZEL PARK « MICH. 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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in construction using an octal plug 
for quick installation and removal. 
The plug-in feature makes them par- 
ticularly useful as building blocks to 
form any desired combination. Di- 
mensions are 1§x2}x3# in., exclusive 
of tubes. Ransom Research, P. O. Box 
382, San Pedro, Calif. 


For more information— 
Circle 75, inside back cover 


High Temperature 
Paper Capacitor 


This capacitor is designed to oper- 
ate effectively at temperatures from 
—55 C to 100 C. Stability is such 
that it varies less than 10 per cent 
over this entire temperature range. 
An external wax dip provides added 
moisture protection that will with 
stand 250 hr of continuous exposure 
in 90 per cent. relative humidity at 
40 C. 

These tubular capacitors are avail- 
able in capacities from 0.001 to 1.0 
mfd in six voltage ranges from 100 to 
1600 v, de. Cornell-Dubilier Electric 
Corp., S. Plainfield, N. J. 


For more information— 
Circle 76, inside back cover 


Subminiature Capacitors for 
Transistor Circuits 


Rated at 25 v, dc, these units are 
available in five stock capacitance 
values ranging from 0.005 to 0.1 mf, 
measuring #7 in. square max to 33x44 
in. max, with thicknesses from 0.090 
to 0.110 in. 

Made of ceramic material, these 
capacitors have radial No. 26 leads, 
and are normally used from 5 to 40 
C. Mucon Corp., 9 St. Francis St., 
Newark 5, N. J. 


For more information— 
Circle 77, inside back cover 


Miniature Variable 
Piston Capacitors 


Designed to change capacitance as 
little as 0.65 mmf per turn of adjust- 
ment screw, tuning of these capaci- 
tors is linear, free from backlash, and 
is not subject to capacitance reversal 
during adjustment. Complete encap 
sulation of the tuning element pro 
vides a wide range of stable capaci- 
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New Parts and Materials... .. .continued 


tance under normal and _ adverse 
operating conditions. The dielectric is 
glass or fused quartz. Dimensional 
accuracy is held to close tolerances, 
maintaining a minimum air gap be- 
tween piston and dielectric. Minia- 
ture Capacitors Co., 91 Montauk 
Highway, Amity Harbor, N. Y. 


For more information— 
Circle 78, inside back cover 


Tantalum Capacitor With 
Integral Mounting 


Che capacitor has a threaded neck 
which fits through a keyed slot in the 
chassis. A lock washer and hex nut, 
supplied with the capacitor, hold the 
unit securely in place. Straps or other 
hardware are not necessary. 

The capacitor operates at ambient 
temperatures from —535 C to 175 C, 
and can be supplied for use at 200 C. 
A selection of ratings is available. 
P. R. Mallory Inc., Indianapolis. 


For more information— 
Circle 79, inside back cover 


Metallized Paper 
Capacitors 


Rated for operation at 125C with- 
out voltage derating, these capacitors 
withstand dielectric test of twice rated 
voltage. Their dielectric is self-heal 
ing. Hermetic sealing is with glass 
to-metal, solder-seal terminals, and 
corrosion-resistant cases. Both stand- 
ard wire leads and solder tab terminals 
are available. Sprague Flectric Co., 
195 Marshall St., N. Adams, Mass. 


For more information— 
Circle 80, inside back cover 


Tubular Capacitors for 
Printed Circuits 


Phenolic-cased, plug-in, paper tu 
bular capacitors designed for use with 
printed circuits are encased in molded 
shells with two parallel lead wire 
terminals. These terminals are 
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The YALE Giant Ram, handling loads to 50 
tons, is the practical answer to smooth, 
speedy movement of the heavy rolls. Hy- 
draulic controls for operation are HYDRECO! 


But, It’s Up and Away With a Flip of a Valve 
with 


CHD Power 

The equipment that is “getting things 

done” today is more often than not 

> iid ‘ equipped with Seemann — 

pte Bs i ee Ree PR Pumps, Motors, Valves and Cylinders. 
oo outed by 3000 Series hed. engineering tomorrow's success- 
WOES Vom ful Materials Handling equipment, Farm 
Machinery, Heavy Construction and 

Earth Moving vehicles, the one outstand- 

ing attribute you will look for in com- 

ponents for the hydraulic system is 

—DEPENDABILITY. For years, the build- 

ers of equipment that “sells and per- 

forms” have used HYDRECO Oil Power. 

And, they have also drawn freely from 

the well of engineering “know-how” and 


Series V-12 HYDRECO Valve con- experience which is here in HYDRECO. 


trols the Hoist Cylinder. An avuxil- All are here for you, too. 
—y HYDRECO Valve controls the 
s 


for full information on new developments in 
=" HYDRECO Oil Power. 


HY DRECO pivision 
THE NEW YORK AIR BRAKE COMPANY ( 
1112 EAST 222nd STREET * CLEVELAND 17 + OHIO a he 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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@ Peerless Engineers, in coopera- 
tion with leading producers of elec- 
tronic equipment, have done some 
remarkable feats for them. Being a 
manufacturer of the motors and 
blowers and fans, Peerless can 
match them to your job for peak 
efficiency. 

Whether your problem involves 
high or low temperatures, unusual 
arrangements, tricky windings, or 
special finishes, you'll get it at Peer- 
less. All ratings are guaranteed by 
this 54-year-old manufacturer of 
government approved motors. A 
letter or phone call today will start 
things humming. 


FAN AND BLOWER DIVISION 


DESIGNS 


for 


ELECTRONIC 
COOLING 
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brought ou* froin the end of the 
capacitor through a_ thermosetting 
plastic end fill compound, and are 
spaced a fixed distance so that they 
may be plugged directly into printed 
circuits and dip-soldered. Cornell- 
Dubilier Electric Corp., $. Plainfield, 
N, J. 


For more information— 
Circle 81, inside back coves 


Universal Wire-Wound 
Resistors 

These resistors are said to satisfy 
military specification performance re- 
quirements with a 35 to 50 percent 
reduction in size. Rated at 3 w, they 
are actually no larger than conven- 
tional 4 w composition resistors. They 
are for point-to-point, terminal board 
and printed chassis wiring, proving 
extremely advantageous wherever 
space is at a premium. 

The new resistors are available in 
172 types, rated at 3, 5 and 10 w, with 
ohmic values ranging from 1 to 50, 
000 ohm. Sprague Products Co., 195 
Marshall St., N. Adams, Mass. 


For more information— 
Circle 82, inside back cover 


Sub-Miniature 
Precision Potentiometers 


These wire-wound potentiometer 
trimmers have a 4 in. dia resistance 
range of 10 ohm to 50 k, ambient 
temperature range from 55 C to 
125 C, new type of shaft lock and 
weight of 4 oz. Linearity is 3 per cent 
The case and threaded mounting bush 
ing is anodized aluminum. The shaft 
is centerless ground stainless steel with 
a threaded bushing, available with 
non-rotating lock or stops if required. 
High or low torque units available. 
Ace Electronic Associates, 125 Rogers 
Ave., Somerville 44, Mass. 


For more information— 
Circle 83, inside back cover 


Glass-sealed Carbon 
Film Resistor 


Under low power use, at any am- 


THE PEERLESS ELECTRIC COMPANY 


FANS . BLOWERS . MOTORS .« ELECTRONIC EQUIPMENT 
1406 W. MARKET ST. - WARREN, OHIO 


bient temperature up to 125 C, these 
resistors are said to be virtually un- 
changing for very long periods of 
time. Stability is better than +0.03 
per cent per year at 0.5 w rating, de- 
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where SPECIAL REQUIREMENTS 


dictate Motor Construction 


@ This peculiarly shaped motor opens and closes pipe line 
valves without fail in all types of weather. It is a special weather- 
proof torque motor designed by Peerless Electric in cooperation 
with a valve manufacturer and is equipped with an electrically 
operated brake. The motor shown here measures approximately 
10” in diameter and 31” in length but Peerless can produce it in 
many other sizes. 

The outstanding product performance attained with this motor 
is a result of teamwork engineering—Peerless—OEM coopera- 
t Rice Leaders tion. Submit your next motor problem to Peerless. We'll work 


| of te Qorld Ff 
4} Alssociation ff with you to design or select the one motor that operates your 


N Represents High Sanding in 
i NAME-PRODUCT-TOLIKY 


eee oo” product best. 


ELECTRIC MOTOR DIVISION 


tHe Serless. Electric coMPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 
1509 W. MARKET ST. - WARREN, OHIO 
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WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 
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REVERE 


Revcothene 


INSULATED 
WIRE 











CHEMICALLY INERT ) 


Because of its extreme toughness, high heat resistance, and chemical 
inertness, Revcothene insulated wire is widely recommended for hermeti- 
cally sealed equipment . . . for devices operating with small gauge wire 
at high temperatures . . . and for conditions where corrosion is a 
problem. 

Revcothene is silver-plated copper wire with an extruded coating of 
Kel-F. Even at 150° C. (302° F.) the insulation is inert . . . with no 
volatile lacquers or plasticizers to ruin contacts. Revcothene withstands 
abrasion and flexing, and resists such corrosives as ozone, acids, alkalis 
and petroleum products. 

Available in eight standard sizes from 28 to 10 gauge . . . in 15 
colors. Flexible strandings, copper or silver braid shielding, heavy wall 
insulation and jacketing can also be furnished. Multiple-conductor 
cables are also available. 

Revcothene is only one of many insulated wire and thermocouple 
wire products made to exacting specifications by Revere Corporation 
of America. Technical design assistance gladly offered. Write today. 


TYPICAL SPECIFICATIONS — 22-Gauge Revcothene Wire 


7500 
1000 megohms/ 1000’ 


Spark Test Voltage 

1 Lei. Dd. See. ~*~ 

Operating Temperatures: 
Flexing Application 
Non-Flexing Application 

Flammability 

Operating Voltage 

Water Absorption 

Effect of Acids & Alkalis 

Cold Flow (Compressive Strength) 

Abrasion Resistance (MIL-T-5438) 





—40° C. to 135° C. 

—65° C. to 150° C. 

Does not support combustion 

1000 volts 

0.00 

Generally unaffected 

32,000 PSI 

Passes 36’’-400 grit aluminum 
oxide with 0.3 pound weight 


‘s trademark for M. W. Kellogg Company’s 
KEL ra actelans 





CORPORATION OF AMERICA 


2 





New Parts and Materials continued 
rating to zero power at 140 C. With 
a 1 w rating, derating to 160 C, sta- 
bility is better than +0.1 per cent 
in 1000 hr. Three months storage at 
500 C has shown the 
vacuum tight. 


seals to be 


Resistance values range from 1 ohm 
to 30 megohm. Mounting may be 
done on leads which are capable of 
withstanding up to 15 Ib pull. Actual 
size is Yext# in. long. Other types 
available are in 0.5 and 2 w ratings. 
Pyrofilm Resistor Co., 8 Whippany 
St., Morristown, N. J. 


For more information— 
Circle 84, inside back cover 


Ball-Bearing Potentionmeters 


hese 2-in. potentiometer units are 
said to have lower starting 


ning torque, 


and run 
improved linearity due 
to reduced radial shaft play and mini 
mized back-lash tetween ganged sec- 
tions. Average starting torques do not 
exceed 0.5 in-oz per unit, which is 
said to be advantageous in multiple 
servo assemblies. DeJur-Amsco Corp., 
45-01 Northern Blvd., Island 
City 1, N. Y. 


Long 


For more information— 
Circle 85, inside back cover 


Potentiometer of 
i in. Dia 


Potentiometers weighing only 4 
oz and with a diameter of § in. are 
designed for use in computers, trim 
mers, guided missiles, portable and 
aircraft equipment. 

The advantages of full-size poten 
tiometers, including multiple-finger 
contact brushes, gold connectors for 
trouble-free contacts and 320 deg 
electrical rotation are said to be in- 
corporated in this series. Housings 
are completely enclosed. Potentio- 
meters can be ganged and independ- 
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Parts and Materiz continued 


ently phased. Despite their unusually 
small diameter, they are also available 
with special torque ratings, ball-bear- 
ings, sealed housings, special toler- 
ances and other requirements for any 
linear or non-linear function. DeJur- 
Amsco Corp., 45-01 Northern Boule- 
vard, Long Island City 1, N. Y. 


For more information— 
Circle 86, inside back cover 


Sub-Miniature 
Potentiometer 


These potentiometers have resist- 
ances up to 100 k, yet are only 4 in. 
dia. Standard models are available 
from 200 ohm to 100 k +2 per cent. 
Linearity is 9.3 per cent; resolution 
is high; ambient temperature —55 C 
to 125 C; power rating 2 w for 60 C 
rise; torque, 0.035 oz-in at 20 C. 
Available in standard, servo or flush 
mountings; dual or up to 6-gang units. 
Ace Electronics Associates, 125 
Rogers Ave., Somerville 44, Mass. 


For more information— 
Circle 87, inside back cover 


Single-Turn, Continuous 
Rotation Potentiometer 


Designed for servo or bushing 
mounting, as many as 14 sections may 
be ganged on a common shaft during 
manufacture of this potentiometer, 
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What Gast Rotary Air Pumps do 
on Printing Equipment may 


spark valuable ideas for your 


AUTOMATIC MACHINES 


Automation's an old story to printers! For years, they've en- 
joyed great labor savings from automatic equipment that feeds 
and positions stock, *‘levels’’ ink, — it, dries, coats, trims, 
folds, collates and counts the finished product. 


For years too, Gast rotary Air Pumps used on graphic arts’ 
equipment have proved their dependability and uniform high 
performance—vital characteristics for amy automatic machine 
which requires trouble-free components to prevent costly in- 
terruptions of interdependent operations. 


On printing equipment, Gast Rotaries are used for numerous 
functions. Suction holds, lifts and feeds stock . . . air pressure 
blows stock to separate it, blows powder for drying, atomizes 
liquid for spraying, etc 


With a moderate vacuum of 26”, you can lift i3 Ibs. per square 
inch or 1,872 lbs. per square foot of vacuum cup area! So think over 
what important jobs Gast Air Pumps might do on your automatic 
machines and equipment! 

For details on 35 actual applications, write for *‘ Application 


Ideas’’ Booklet. Gast Manufacturing Corp., P.O. Box 117-V, 
Benton Harbor, Michigan. 


USE AIR to hold, lift, posi- 
tion, push, pull, rotate, Original Equipment Manufacturers for Over 25 Years 
suck, blow, inflate, evacu- 


ate, cerate, atomize, oxi- G ° AIR MOT OR 5 
dize, etc. A S T TO 3 HP. 
» COMPRESSORS 
TO 30 P.S.1. 


ROTARY _ - vacuum pumps 


SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE 
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SAVE YOUR New Parts and Materials continued 


with as many as 17 taps added to an 


section. Each tap is spot-welded to 
| a single turn of resistance wire. Di 


mensions are 13x14 in. long, with a 


WITH THIS + in. dia shaft. Operating range is 
-55 C to 80 C. Power rating is 
3.4 wat 25 C, 2.5 wat 40 C. Helipot 
Corp., 916 Meridian Ave., S. Pasa 
dena, Calif. 


For more information— 
Circle 88, inside back cover 


NEW STANDARD 
TRANSFER 


Indicator for 


i Id problem of " . 
ealol Fluid Transfers can solve the age-old problem o Servo Systems 


transferring pressurized fluids from a stationary source at . 
[his indicator weighs 1.3 oz, and 


to a rotating part. They are easily adapted to equipment is 3 in. dia. It has a D’Arsonval type 
movement. Glass-to metal hermetic 
ally sealed, the unit is available in all 
delivering coolant to oil-tube and gun drills. typical panel instrument ranges. It 
meets the vibration requirements of 
Standard Sealol Fluid Transfers, capable of handling MIL-E-5272A, Procedure 1. Marion 
Electrical Instrument Co., Man 
chester, N. H. 


RPM, are now available. Attachment is simple and Sealol For more information— 
Circle 89, inside back cover 


handling oil in power cylinders and clutches, as well as 


pressures ranging to 1000 psi, and shaft speeds to 10,000 


Fluid Transfers are readily adapted to the user’s equip- 
ment. Positive, leak-tight sealing is assured by the 
designed-in Sealol balanced pressure face-type seals. 
Sealol welcomes the opportunity to help you with your 
fluid transfer problems — standard or special. Send data 


for engineering recommendations. 


SEALOL CORPORATION, 177 POST RD., PROVIDENCE 5, R. I. L 


Baton Rovge * Charleston (W. Va.) * Chicago * Cleveland * Corpus Christi * Dallas Transducer for Sonic and 
Houston * los Angeles * New Orleans * New York City * Philadelphia * San Francisco 


St. Lovis * Tulsa * Edmonton — Toronto (Can.) * Manchester (Eng.) * Paris * Frankfurt Ultrasonic Equipment 


These transducer elements, op 
erated at 400 to 500 w each, are said 
to produce intense sonic activity and 


cavitation. A single unit effectively 
SRE IN RPS activates a 5 to 10 gal volume. The 


THE Ay sacancer PRESSURE SEAL 





units are arranged to suit the applica 
tion and are directly immersed in 
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manufacture of 
DETROIT SELECTAFLOW CONTROLS 


greatly improved by 


MUELLER BRASS CO. FORGINGS 


One of the finest thermostat control 
mechanisms for year-around air-conditioning 
systems is the automatic SELECTAFLOW, a 
product of the Detroit Controls Corporation, 
To maintain the high quality of this 

efficient unit and at the same time speed 

up and simplify assembly, the body, 

bonnet and side cover are being forged 
and completely machined to close 

tolerances by the Mueller Brass Co. In all, 
thirty-four machining and finishing 
operations are performed. This is but one 
more example of how Mueller Brass Co. 
machined forgings have improved a product 
and speeded production. With a wide 
range of copper-base alloys for forgings, 

a tremendous background of product 
engineering, and facilities for precision finish 
machining, the Mueller Brass Co. can 

supply machined brass or bronze forgings 
to your exact specifications. It will pay 

you to consider Mueller Brass Co. forgings for your new or 


redesigned products. Write us for full color catalog and technical information 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 


STREAMLINE 
PRODUCTS 
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New Parts ina Materials continued 


water, water solutions, hydrocarbons. 


chlorinated solvents, acids. plating 


e,¢ « ° efe ° baths. Buths may be 160 F. Harris 

to critical engineering specifications 'ransducer Corp., Woodbury, Conn. 
~~ For more information— 

Circle 90, inside back cover 


Thermistor 
Compensated Pyrometers 


Each of these instruments has a 
screwdriver adjustor for setting the 
reading, when installed, to within | 
per cent accuracy. A total of 17 tem- 
perature ranges are listed as standard, 
covering from —400 F to 3000 F. 
The corresponding centigrade temper 
ature is shown on each dial. Sensitiy 
ity is 4 ohm per millivolt. The new 
ruggedized Models 255 (24 in.), 355 
(34 in.) and 455 (44 in.) offer the 
same choice of many temperatur« 
ranges and have the same electrical 


American Insulator specializes in molding precision plastic parts specifications. Assembly Products, 


that reduce final assembling and finishing costs for manufacturers. Inc., Chesterland, Ohio. 


Since 1916, Aico molded plastics have helped many of America’s PE sl oy oan yl 
leading industries attain product improvement, quality refinement 
and reduction of manufacturing costs. Aico precision molded 
lastics are easily adapted to new or existing designs, and can be J P 
aiied to the nl aiaae tolerances. Aen alles you 3 valuable Midget Thermostats for 
guides that let you decide, in the privacy of your own office, if you Wide Temperature Range 
should convert your product to plastics. They're free . . . send 
coupon for your copy today. 


l'‘hermostats 4 in. dia and 24 in 
4 ys 


long have been developed that weigh 


° ° approximately | oz. They are designed 
Can Aico Molded Plastics Help You? for precise temperature 


control ot 
Send for these free guides . . . then, YOU decide. heat detection applications in heated 
equipment, bearings, pumps. 
The unit may be set to actuate at 
any specified temperature between 
50 F to 500 F. Contacts open when 
the temperature exceeds this set point; 
inverse action models are also availabl 


i 
a ene 

cnet sns* er 

MOO "gt 


<3 =, —— Se in which the contacts close above set 
, point temperature. 
The new midget thermostat is 


AICO PLASTICS APPLICATOR... to selecting a single, fully-equipped 
tells at a glance which plastic is best molder. Tells how to avoid annoyance ; 
suited for your product, and how it and waste of split responsibilities. available in a variety of head styles to 
should be molded. ncaa eg gos cept BOOK ... meet various mounting requirements 
AICO FACILITIES BOOK... describes tells all about these amazing new ma- 2 ‘ oxi 

equipment ‘needed to provide a com- terials that are strong as steel—light Rated to handle an electrical load of 
plete molding service. A valuable guide as aluminum. 1 amp, 115 v, ac, larger loads can be 


handled with a relay. Fenwal Inc., 
iy M R ; C A be b By § ta LAT 0 4 Ashland, Mass. 


For more information— 
CORPORATION Circle 92, inside back cover 


NEW FREEDOM, PENNSYLVANIA 
A complete plastics molding Send me the Aico literature checked. [[) Aico Plastics Applicator 


service including engineer- 


ing, mold building, com- C) Reinforced Plastics Book () Aico Facilities Book. Mercury Vapor Thyratron 
pression, transfer, injection NAME : ’ 
end 5 lis pe En An indirectly heated cathode, shield 
fiberglas. so grid, 2.5 amp, d-c_ thyratron is 

a COMPANY mercury-vapor filled. NL-5560 ratings 


ADDRESS .... are: heater volts, 5v; heater current, 
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You Cam 


SAVE UP TO 404 
—on Covtiols 


There is a better way to specify and buy the temperature, pressure, 
vacuum, liquid level and humidity controls that go into your equipment. 
A unique plan offered by Honeywell puts an end to hit-or-miss buying 
. . . reduces inventories . . . simplifies purchasing . . . and can save you 
up to 40 per cent in total controls costs. 


All these advantages are yours, with the— 


te HONEYWELL CONTROLS PURCHASE PLAN 


It’s economical— because you buy on planned schedules that give you 
the benefit of most advantageous prices. 

It’s convenient — because you receive shipments at a rate which is geared 
to your own usage. Consolidation of purchases simplifies your stocking 
problems, too. 

It’s simple—gives you the advantages of a single responsibility. What- 
ever your application, you'll find the more than 7000 different Honeywell 
controls include the type you require. 

You'll profit, too, by the high quality and nation-wide service that repre- 
sent exclusive plus values in every Honeywell control. 

We'll be glad to give full details; just fill in and return the coupon. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa.— in Canada, Toronto 17, 
Ontario. Also manufacturers of a complete line of precision measuring, 
recording and controlling instruments. 


H) Honeywell 








Industrial Division 
Minneapolis-Honeyweli Regulator Co. 
Wayne and Windrim Aves., Philadelphia 44, Pa 


Please send me your catalog on Honeywell! Controls 


I'd like a Honeywell sales engineer to discuss how the 
Honeywell Controls Purchase Plan can be applied to 
my control purchases 


Name. 
Title 
Compar 


Address 
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New Parts and Materials continued 


4.5 amp; peak inverse and forward 


RESEARCH | volts, 1000v; average anode current, 
AT WORK | 2.5 amp; peak anode current, 15 amp; 
anode averaging time, 15 sec; and 

——-— ~ | cathode heating time, 5 min. Na 

U Pie, tional Electronics, Inc., Geneva, Ill. 


For more information— 
Circle 93, inside back cover 


SANDUSKY 


FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 
CAST ROLLS, SLEEVES, 
TUBES, LINERS, CHUTES, 
RETORTS, RINGS, BUSH- 
INGS, BEARINGS, ETC. 





Many concerns are discovering strong, uniform, 
closely grained Sandusky centrifugal castings are 
essential to applications requiring maximum Heat Detector Cell 
stregnth and extreme resistance to heat, corrosion, 
and abrasion. Chief Sandusky continuous research Chis ape detec “s of far rege 
. . energy was designed specifically for 
is ever expanding the range of these uses. © ‘ © : 
: use in commercial applications of 
This versatility and quality results from constant “non-contact” heat detection, meas 
research and testing in our modern firm and inde- urement and control systems. 
pendent laboratories. Vast foundry and field expe- rhe detector contains both active 
. . . . . } Co ) » ’ 
rience also assists in supplying the proper castings and compensating flakes. Perform 
ons eines ance varies according to flake size. 
; here are six standard flake sizes, spe 
Excellent machining facilities for drilling, mill- | cial sizes and configurations are avail 
ing, turning and boring are available. able on special order. Servo Corp. of 
| America, 2020 Jericho Turnpike, New 
Call or write Sandusky, the leading source of ferrous and Hyde Park, N. } 
non-ferrous centrifugal castings. ALWAYS SPECIFY For more information— 
CHIEF SANDUSKY. Circle 94, inside back cover 


C. M. Lovsted & Co., Seattle, Wash. * Tynes Bros., Birmingham, 
Ala. @ Cordes Bros., San Francisco and Wilmington, Calif. 


Chiojh SANDUSKY ™~**? 
CENTRIFUGAL CASTINGS |." 


A solderless diode clip, designed to 


FERROUS AND NON-FERROUS hold 90 per cent of all standard 


. | diodes, is plated with 0.00002 in. 
SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio sold, 0 00002 here tin. Three 
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New Parts and Materials continued 


stvles are available: push-in, stake-in, 
evelet rivet. Dimensions are 42 x 1 x 
0.0253 in. thick. Metal Products Engi 
neering, Inc., 4000 Long Beach Ave., 
Los Angeles 58, Calif 


For more information— 


Circle 95, inside back cover 


Dynamic Pressure Pickup 
Operates Up to 2200 F 


Frequency response is flat from 2 to 
5000 cps with this pickup. Output is 
40 mv/psi in the 0 to 500 psi pressure 
range. Units are availeble in ranges 
of 500. 1000, 2500 and 5000 psi. \ 
small amount of cooling fluid or ai 
provides effective isolation from the 
test temperatures \ir-borne uses and 
applications include CO, air cooling 
Endevco Corp., Dept. PE, 180 E. 
California St., Pasadena 1, Calif. 

For more information— 
Circle 96, inside back cover 


Warning Light for 
Mobile Equipment 


For use ow emergency vehicles, 
diesel switcher locomotives, cabooses, 
cranes and materials handling shop 
trucks. this safetv device may also be 
used to mark the location of hazard 
ous areas where workmen may be 
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HOT or (5(0) 
from Drying Ovens 


to Ice Flakers 











SAVE SPACE WITH 


WINSMITH 


SERIES *“@>"” SPEED REDUCERS! 


For every speed reducer application where space is at 
a premium, you'll put a premium on the new Winsmith 
Series “C” Speed Reducers. With this series, Winsmith 
achieves stepped-up horsepower and torque output 
without increase-in overall size. Pricewise, this means 
that the “C” Series Reducer gives you more value than 
ever offered for your horsepower dollar. 


The streamlined Scotsman Ice F laker, manufactured 
by the American Gas Machine Company, is an exam 
ple of how one manufacturer uses Series “C” Reducers 
to make every inch of space count. Because of com 
pactness, the model “CT” reducer has been selected 
for use on the complete Scotsman Line. And, equally 
important, trouble-free operation is another 
reason the American Gas Machine Company gives for ervenqumeat ta the Sesteman tes 
selecting this series ! Flaker, shows the 10” pulley 
attached to the high speed shaft 
of the reducer 


This view of the mounting 


Driven by a 4% hp motor at 1725 rpm, with a reduc 
tion ratio of 49 to 1, these “CT” reducers are helping 
to build a splendid reputation for Scotsman Ice Flakers in thousands of restaurants 
hotels, hospitals and institutions throughout the country 

Whatever your products may be — from drying ovens to ice flakers —if you're design 
ing for more streamlined appearance, or, if you're aiming at reducing component size 
without sacrificing performance, then you should get the complete facts on the Win 
smith Series “C” Reducers. Write today for Bulletin HW-654. 


WINSMITH, INC. 
111 Eaton Street 
Springville (Erie County), N. Y. 





ANGLgear 


MODEL 340 
MODEL 350 


...but price stays down ! 


3 hp at 1200 rpm! That’s the 
new rating of the rugged 2 
and 3-way ANGLgear models 
shown above. And — we re- 
peat — there is no change 
in purchase price. 


ANGLgear 


line — now including 1/3, 


The expanding 


1 and 3 hp units available 
with 1-1 or 2-1 gear ratio 
and with either 2 or 3-shaft 
extensions — enjoys wide ac- 
ceptance in many fields. It’s 
sold only through your local 
distributor. See our litera- 
ture in the product design 
section of Sweet’s Catalog. 


ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 
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New Parts and Materials 
hidden from the view of moving 
equipment drivers or operators. 

Che beam of the sealed beam lamp 
used in this device is reflected at right 
angles by the dual inclined plane re 
flector which revolves at 48 rpm and 
which projects 96 flashes per minute 
in a horizontal plane. The reflector is 
mounted directly on the geared motor 
shaft which requires a minimum of 
maintenance because all moving parts 
are limited to the motor components. 

A three-wire terminal block is pro- 
vided in the base of the signal for the 
motor and lamp leads. The lamp is 
accessible through the gasketed hinged 
door at the top. Pyle National Co., 
1334 N. Kestner Ave., Chicago 51. 

For more information— 
Circle 97, inside back cover 


High and Low 
Pressure Controls 


This control is said to provide high 
and low limit control for steam, air 
and non-corrosive liquids and gases. 
[hey may be used wherever it is de- 
sired to start or stop operations at pre 
sect Maximum or minimum pressures 
within the range 3 in. vacuum to 240 
psi. On heating installations the new 
controls may be used for high limit 
safety or to maintain steam pressure 
within set limits. 

Calibrated dials on the controls in 


.continued 


dicate operating and differential pres 
sure settings. Controls mount in any 
position; standard connection is } in., 
NPT. Electronics Corp. of America, 
718 Beacon St., Boston 15, Mass. 


For more information— 
Circle 98, inside back cover 


Axial Vane Fan 


[his fan is being used to cool ait 
Overall 
dimensions are less than 7x4x5} in 


borne electronic installations 


height. The fan delivers 60 cfm at 
5 in. pressure water gage and 112 cfm 
it 1 in. pressure. It is oilproof and 
explosionproof, and operates in either 
pressurized or nonpressurized areas 
Ilg Electric Ventilating Co., 2850 N 


Pulaski Road, Chicago 41, Ill 


For more information— 
Circle 99, inside back cover 


FLUID POWER AND CONTROL 


Air Cylinder Control Valves 


Developed to meet the new JIC 
electrical recommendation that air 
cylinder control valves be provided 
that would be electrically inoperative 
if a maintenance man should remove 
a solenoid cover and fail to replace it, 
these valve assemblies are expected to 
meet users’ needs beyond the auto- 
motive industry for which they were 
designed. The solenoid covers are 
zinc alloy die castings and so gasketed 
that the valve becomes splashproof 
and dust tight. They are chained to 
the valve. 

At the end of each cover is a manual 
operating button which can be oper- 
ated with a small screwdriver or even 
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Adding light-years to a fixture’s life-span 


Reflectance that starts out high and stays high even after repeated 
washings of the NUBELITE*-finished surfaces are characteristic of 
Daybrite lighting fixtures. 

Installation and maintenance are easier because the tough, flexible 
NUBELITE coating withstands rough handling. Surface contamination 
wipes easily from the smooth film without damage. 

NUBELITE finishes are especially formulated to give all the film char- 
acteristics specified by the engineers, production managers and finish- 
ing foremen. 

Glidden Technical Service can provide special NUBELITE formulations 
and application recommendations for any manufacturer. 


THE GLIDDEN COMPANY 
INDUSTRIAL FINISHES DIVISION 
11005 MADISON AVENUE e CLEVELAND 2, OHIO 


SALES OFFICES AND FACTORIES: 


San Francisec, Los Angeles, Chicago (Nubian Divix\w— 1855 North Leciaire Avenue), Minneapolis, St. Louis, New Orleans, Cleveland, Atlanta, Reading. Canada: Toronte and Montreal 





New Parts and Materials Continued 


with a pencil, to provide manual opera 
tion of the valve without removing the 
cover. ‘This operating button is sealed 
with an O-ring. These new valves are 
available in both three-way and fou 
way designs, in all standard sizes from 


é to 14 in. Both single-solenoid and 





double-solenoid (momentary contact 
models are available in both series. 
Hannifin Corp., 526 S. Wolf Road, 
Des Plaines, Il. 


For more information— 
Circle 100, inside back cover 


Four-Way Valve 


QUANTITY OUTPUT at ~* Any port may be used as the pres 
echanical Division } hs we . 
pry meres Mills is held : % sure port in this new valve and the 


to tolerances in this aa : — valve body may be rotated in 90 deg 


range (.0002 total com- intervals to permit the most conveni 


posite error). ent piping. A sturdy mounting bracket 


Angalar tolerances are held to one is furnished with the valve and it, too, 


minute of arc (total accumulative error) 


| can be turned where you want it. The 
on production runs. 


valves are available in 4 and 2 in. port 
sizes. Barksdale Valves, 5125 Alcoa 
Ave., Los Angeles 58, Calif. 








For more information— 
Circle 101, inside back cover 


Individual gears or complete assembled trains— 
General Mills can produce them for you with a pre- 
cision that’s unsurpassed anywhere. Many of our 
gear-making machines—hobbers, shapers, shavers, 
bevel gear generators—were specially built to our 
standards of precision or rebuilt by us to do finer 
work than the original designer visualized. 


Special inspection devices, many of our own de- 
sign, maintain precise standards on high-volume 
work. In addition, our gear assembly specialists are 
experienced in selecting and matching gears into 
trains with virtually imperceptible backlash. 

We'd like to quote on your special gear require- 
ments. Write, wire or phone: Mechanical Division of 
General Mills, Dept. PE-1, 1620 Central Avenue, 
Minneapolis 13, Minn. GRanville 8811 


1LLUSTRATED BOOKLET gives full details of Oil-Hydr aulic 

the facilities, personnel and experience available alje ‘ > 

ag ae the Mechanical Division of General Relief Valve 

pe Sr your Seneray. A relief valve having a thermal vent 


ing arrangement and originally d 
signed for aircraft oil-hydraulic sys 


MECHANICAL DIVISION OF General Mills, Ine. | tems provides a means for controlling 
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= cylinder circuit 
| controlled automatically 


with Rivett-Panel Valves 


These features offer 
better automatic control 


1. 3000 P.S.I. conservatively rated. 


2. Meet all J.1.C. Standards. 
3. Greater flow capacity 
(%" rated at 28 G.P.M. 

at 15 ft. per sec.) 

4. 7 spool designs. All inter- 
changeable in same body. 
5. Dust-sealed. Moisture- 
resistant cover. 

6. Shock-resistant spool 

7. Shock-mounted, continuous 


duty solenoids. 


The Better You Know Hydraulics, 


The Better You Like 
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Integrated contro! pane! with Rivett 
single and double solenoid pilot-operated 
valves; and double solenoid pilot valves. 


Intricate circuit of new plastic injection molding machine contains 
2 injection cylinders, an ejector cylinder, gate cylinder, metering 
cylinder, 2 die cylinders, 2 post cylinders, 2 plate cylinders and 


2 shot 
cylinders—hydraulically controlled by 7 Rivett Panel Mounted 
Solenoid Operated Valves. 


1—greater flow Capacity; 2— 


< 


The Michigan manufacturer of this unit selected Rivett Valves for their 


low pressure drop; 3—compactness; 
i—shock resistance and 5—reduced maintenance. 


Increasing numbers are finding Rivett 6600 Series Valves the most 
practical for control of automatic operations. Working with Rivett 
engineers and sales representatives, these users are 

able to improve a machine's design, operation, life, 

and above all to lower its cost! 


RIVETT LATHE & GRINDER, INC. 
Dept. PE8 


Brighton 35, Boston, Massachusetts 


Get Data-filled Valve Catalog. Shows flow for 
all piston designs; working drawings; specifications 


Write for free copy today! 


Representatives in All Principal Cities 


furnishes a complete power package 





AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
Member National Fluid Power Association 





New Pavts and Materials continued 


maximum system oil temperature 

SAVE well as maximum system pressur¢ 
icy} Che unit is basically a 3000 psi 1 
et original development costs lief valve, which includes an integral 
by using REULAND ELECTRIC'S temperature control element. The tem- 
4d ve perature control is an added safety 
SPECIAL-MOTOR LIBRARY device which prevents fluid in the 
wotking circuit from exceeding a 
Over 900 Different maximum safe operating temperature 
za Electric Motors of 270 F. Excessive fluid temperatures 


are sometimes encountered where con 





MOTOR #184 





jf ditions such as overload may cause 
a. = HIGH STARTING TORQUE ON LOW one or more system components to 
dodlen aubtseamast teaatine overheat. When fluid temperature 
King Gear Reducer motor. Aids in drops to 230 F, the thermal sensing 
Slip Ring inuhaswioaume element closes the relief valve’s vent 
Motoreducer i passage and normal system operation 

is resumed. 
The new valve is available for use 
with 4-in. tubing. Full flow rating is 


FLUID-CUSHIONED ACCELERATION, 22 gpm at 3700 psi. Relief pressure 
SLOW SPEED, SPLIT-SECOND BRAKING and temperature settings can be pro 
—Internal fluid coupling provides 7 
smooth starts, prevents “jamming” of 2 
J equipment. New “doughnut” magnetic Vickers, Inc., 1400 Oakman Blvd., 
Fluid-Shaft Ps brake can be mounted before or after Detroit 32, Mich. 


Motoreducer coupling — or both. 
with Brake ping For more information— 


é MOTOR #841 wats “ae Circle 102, inside back cover 








vided to meet a desired specification 








MOUNT PUMP DIRECTLY TO MOTOR’S , - : 
END BELL —Eliminates usual need for Hydraulic Fluid 


Metering Device 


separate pump-mount platform. In- 
sures absolutely perfect alignment 
with pump shaft. Available with 
flange on one or both ends. For all Designed to control the flow 1 
Hydraulic Pump standard pump makes. quired at any pressure up to 5.000 Ib. 


Mount Motor . . 
this device is said to eliminate the 


MOTOR #912 jg ey problem of clogging and the need for 
filters, which are a maintenance prob 
COMPACT SPEED REDUCER —Thi lem with conventional metering de- 
—_ is ok ’ . rae 

right-angle, worm type gear re- vices. Control of the flow is regulated 
ducer provides lowest cost speed by the surface finish of the plug seat, 
reduction. Mounts on floor, over- where hydraulic fluid seeps through 

head or side. Extremely versa- iia eatin Tel 
tile, multi-shaft load hook-up. ata predetermine rate. his 1s con 
Right-Angle : Fits tightest quarters. trolled by the degree of grinding dur 
Worm ing manufacture. There are no moving 

bao tna parts to get out of order. 

With an over-all diameter of @ in. 
this metering unit is made of alumi- 
num. Magnetic Seal Corp., Higgins 
REULAND'S “XPANDABLE” DESIGN MEANS ALMOST UNLIMITED ADAPTABILITY St., Georgiaville, R. I. 











Don't pay for special motor development u you first check For more information— 
the Reuland SPECIAL-MOTOR LIBRARY. Reuland’s revolutionary Circle 103, inside back cover 
new XPANDABLE DESIGN idea has produced literally hundreds 
of unique power package one o hich may already be the 
SolenoidValves With 
Floating Seals 


These solenoid valves were engi 

| neered for use in chemical and drug 

ELECTRIC COMPANY . ae 

Distributors In All Principal Cities processing equipment, food vending 

Pe . a : | machines, food processing, canning, 

Western Division: Alhambra 2, Calif. — Eastern Division: Howell 2, Mich. P 8 . 


allied industries and general industrial 
use. They are said to provide absolute 
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New Parts and Materials continued 


minimum drop, _ straight- 
through flow, 100 per cent efficient 
seal in either direction, self-cleaning, 
self-lapping floating seal, durability 
under extreme conditions. The Series 
V-2700 has no blind holes, no inter- 
nal threads, no 90 deg angles. It can 
be disassembled in seconds without 
tools. Valcor Engineering Corp., Car- 
negie Ave., Kenilworth, N. J. 
For more information— 
Circle 104, inside back cover 


p! essure 


Quick Exhaust Valve 


Automatic opening of an oversized 
exhaust upon the reversal of the main 
operating valve to permit almost in- 
stant discharge of exhaust at the cylin- 
It is 
with pipe 
3 and | in. Pressure rat- 
ing is 125 psi and the maximum rec- 
ommended operating temperature is 

75 F. The valve may be used with 
higher or lower pressures and for other 
than air. Ross Operating Valve Co., 
120 Golden Gate, Detroit, Mich. 

For more information— 
Circle 105, inside back cover 


der is the feature of this valve. 
available in four 
sizes of ¢. }, 


models 


Valve Opens Easily 
Against 250 Lb 


This valve was designed to be used 
at the end of railroad passenger cars 
and diesel locomotives to control high 
pressure train line steam. A new mech- 
anical linkage multiplies the lever pres- 
sure so that the valve can be opened 
easily against 250 Ib pressure. The 
valve opens slowly at first, to crack the 
valve open, then increasingly faster to 
a full open position. The stem rotates 
approximately 103 deg from closed to 
full open. A positive stainless steel 
spring-catch locks the valve open so 
that the valve cannot vibrate closed 
during rugged railroad use. 

The replaceable disc is made of 
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Thousands of small parts are now made of stampings 
and screw machine parts joined with the low-temper- 
ature silver brazing alloy EASY-FLO. This construc- 
tion provides one-piece strength and is surprisingly 
economical — especially when a production setup is 
used that automationizes the actual brazing. 

Victor Adding Machine Co., Chicago, makes quite 

a few parts the EASY-FLO brazed construction 

way. Here you see some typical examples. 


Bushing is induction 
brazed to case hardened 
stamping on turntable 
fixture with EASY-FLO 45 
wire automatically fed 
and positioned at joints 
Operator merely loads 
parts. Time per assem 
bly—3% seconds — 500 
per hour 








made by brazing 

side pieces to rods 

on induction coil setup 

shown. Output of 120 

frames (480 joints) per 

hour is easily main 

tained. At left—a few 

other parts similarly 
produced 








Expert brazing production know-how at your call 
To users of EASY-FLO and SIL-FOS silver braz- 
ing alloys, and to designers and production men 
considering their use, we offer full cooperation 
in working out joint designs and fast production 
procedures. Ask for a field engineer to call. 





HANDY & HARMAN 





General Offices: 82 Fulton $t., New York 38, N.Y. 


LOS ANGELES, CALIF 
TORONTO 


, CAMaDa 
MONTREAL CANADA 
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llothing else needed 


-. WHEN YOU SPECIFY 
BUNTING BEARINGS 





heat-treated stainless steel; the replace 
able seat is also of stainless steel. A 
stainless steel bleed valve is built right 
into the disc and the valve may be 
easily set in a bleed position. The bleed 
valve is a very important feature; it 
allows a small amount of steam to 
bleed out of the end of the last ca 
in the train which is necessary for the 
steam heating system to work prop 
erly. A spring-loaded packing on the 
stem automatically compensates fot 
wear without adjustment. Vapor Heat 
ing Corp., Dept. PR, 80 E. Jackson, 
Chicago 4, II] 
For more information— 
Circle 106, inside back cover 


The Cast Bronze Bunting Bearing is delivered 


ready for installation—with the easy assembly 

in housing and on shaft all that is necessary. No 
lock nuts, lock washers, end covers are required to 
increase initial cost and assembly cost. Bunting 
engineers will gladly aid you in making 
specifications for the Bunting Bronze Bearing 

that exactly meets your need. There is a Bunting 
engineer near you for consultation, or write 

our Product Engineering Department at Toledo. 


Where the Bunting Bearing 
is the floating type it is 
inserted by hand. Where 
the pressed—in type is 
employed, the bearing is 


simply pressed into . . ; 
the gear, gear box, lever Air Control Valves 


or housing. This solenoid bleeder, air cylinder- 


actuated, two-way or three-way valve 

os is for use with electric push-button, 

limit switch, timer, control of bleeder 

& ad e a] and pilot-operated master valves. Re- 
® moving plug in lower (center) port 


makes two-way valve into a three-way 


BRONZE BEARINGS ¢ BUSHINGS ¢ PRECISION BRONZE BARS ; : 
valve. Either side or base mounting 


THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO | eet ig 
BRANCHES IN PRINCIPAL CITIES ¢*¢ DISTRIBUTORS EVERYWHERE may be arranged. Varnish-impregnated 


272 Product Engineering — August, 1955 





FOR YOUR 


FLOW CONTROL 


. oer requirements 


between 0.5 and 20 GPM 


it's a WATERMAN 
Full Range Adjustable 
Regulator Model 1407-4 


-_ 


‘ 


. 


el, 
EY ane 


i | 
An a eegew tee sey 
— Ras re! nw 4 


or 


COMPACT 
RELIABLE 
RUGGED 


Minimum to maximum flow adjustment obtained by 180 
handle rotation. 


Flow rate changes easily accomplished under any conditions 
of pressure or back pressure. 


Adjustable handle tension eliminates need for wrenches and LOOK TO 
locking levers for changes in flow setting. 


< . WATERMAN 
Ideally suited for installations requiring frequent changes in 


oe 
operating speeds or throttling control during the machine FOR THE ANSWER 
cycle. TO YOUR FLOW 


Choice of control—either right or left rotation of control CONTROL 
handle. REQUIREMENTS 


Multiple control—with right and left hand rotation operator 
can control two operations simultaneously. 


Aluminum bodies housing steel working parts provide light Write for latest 
weight units for easy handling and installation. illustrated bulletin E 


ENGINEERING COMPANY 
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you can get this 
brilliant finish 
directly on 


zinc die castings! 


PART AS CAST 


NEW 
Gib? (Cast-Zinc-Brite) 


brightens zine die castings by chemical 





TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluvation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under “Plating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


| 
| 
| 


New Parts and Materials continued 
coils for 115 or 230 v, 50 or 60 cps, 
ac continuous-duty are standard. 
Other voltages and cycles, including 
dc, as well as molded waterproof, fun 
gusproof or high temperature coils arc 
available. Logansport Machine Co., 
Logansport, Ind. 
For more information— 
Circle 107, inside back cover 


Lubricated Plug Valve 


A lubricated plug valve for 200 Ib 
oil, water or gas pressure or 150 Ib 
steam working pressure affords posi 
tive high pressure distribution of lu 
bricant over the entire sealing surface 
Self-freeing plug prevents sticking. ‘The 
new valve is available in straight-way, 
three-way, four-way and multiple port 
types, with either 100 per cent pipe 
area or venturi (restricted flow). The 
design is cast in a variety of metals and 
alloys, including semi-steel, steel, brass, 
aluminum and Ni-Resist. Homestead 
Valve Mfg. Co., Coroapolis, Pa. 

For more information— 
Circle 108, inside back cover 


Pilot-Operated 
Control Valves 


This master valve series makes 
available base-mounted air-control 
units. They are designed to meet JIC 
standards and are recommended for 
machine applications where continu 
ous operation and compact piping are 
needed. Both double and single-sole- 
noid, pilot-operated control valves are 
available. Both have built-in flow con 
trols which make them dual-purpose 
valves. 

There are only two internal moving 
parts: a single balance spool-type stem 
that rides on aircraft-type packing (re- 
placing the O-ring packing renews the 
main valve body) and the solenoid 
pilot plunger with molded-in seats. 
The double-solenoid valve has two 
solenoid pilot plungers. The entire 
unit is sealed so that outside matte: 
does not hinder the internal operation. 

The double-solenoid Model SS can 
be energized through a micro-switch 
or a relay. Being dual solenoid, it is a 
momentary - electrical, contact - type 
valve. There is no need to energize 
it continuously, although the valve 
must be mounted on its horizontal 
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ixis. The single-solenoid valve has a 
spring return for electrical control and 
electrical contact must be maintained 
for the duration of the cycle. 

The solenoids are rated as continu 
ous duty with a power consumption 
of 10 w, max. Valves can be supplied 
for most a-c and d-c voltages. They are 
available in the following sizes: 4, #, 4 
and 3 in. with pipe-tap size ports. Re- 
commended pressures are from 20 to 
150 psi air pressure for the double 
solenoid and from 35 to 150 psi for 
the single solenoid. Airmatic Valve, 
Inc., 7317 Associate Ave., Cleveland 
9, Ohio 

For more information— 
Circle 109, inside back cover 


Multiple Outlet 
Gear Pump 


[he Model Z3U is available with 
from two to six outlets. A new driver 
device, controlled automatically, en- 
ables each outlet to deliver an exactly 
measured quantity of lubricant inde- 
pendent of the prevailing counter 
pressure. Pumps are made in different 
sizes depending on the amount of 
lubricant required and the delivery of 
the outlets can be equal or each one 
can be designed for a different quan 
tity. 

The pump illustrated is a three out- 
August, 1955 
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More And More Manufacturers Are Installing 
MARVEL SYNCLINAL FILTERS 


AS STANDARD EQUIPMENT 


Manufacturers of hydraulically actuated equipment and others with low pressure liquid circulat 
ing systems d d their equi nt to perform consistently with all the productive efficiency 
they build into the machine that bears their name. Since these systems must be kept free of 
damaging particles, the selection of a filter is an important factor. Here are some of the out- 
standing reasons for the increasing preference for Marvel Synclinal Filters to do this all 
important job! 





BECAUSE . Marvels are designed to give 
maximum ACTIVE filtering area rather than total 
filtering area. Only ACTIVE FILTERING AREA 
COUNTS! 


BECAUSE ... 


for filtered ovt particles allows longer periods of 
“production” time at absolute minimum in mainte- 
nance cost and “‘down-time.” 


BECAUSE . « « Marvels can be disassembled, 
cleaned and reassembled by any workman in a 
matter of minutes. Line type operates in any posi 
tion and may be serviced without disturbing pipe 
connection. 


BECAUSE . Marvels are protected and of 


sound construction to give long life and efficient 
filtration. They meet J. |. C. Standards 


BECAUSE 
Type) are available in individual capacities from 
5 to 100 G.P.M. and choice of mesh sizes ranging 
from coarse 30 to very fine 200, they get a filter 
to fit their specific requirements. 


BECAUSE 


grade filter in both quality and performance, but 
delivers IMMEDIATELY—shipments are made the 
same day orders are received, if desired. 


Marvels greater storage space 


. Marvels (Both Sump and Line 


. Marvel not only delivers a top 


SUMP TYPE 
(Cutaway) 


LINE TYPE 
(Cutaway) 





OVER 600 MANUFACTURERS 
MAKE MARVEL SYNCLINAL 
FILTERS THEIR 0.E.M. CHOICE 


FACTS—NOT CLAIMS 


Engineers decide on the basis of the record, 
on the basis of measurable facts rather than 

claims of the “campaign promise” variety. 

Here is a fact with meaning. 








VISIT OUR For Dependable Protection on 


EXHIBIT 
Booth +809 


at the 
PRODUCTION 
ENGINEERING 
SHOW 
Navy Pier, Chicago, Ill. 
SEPT. 6 to 16 


All Hydraulic and Low Pressure 


Systems Investigate 
MARVEL SYNCLINAL FILTERS 


FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Marvel's most recent development is a filter for the 


efficient filtration of all types of fire-resistant hydrau 
lic fluids. 


See 
MARVEL 


SYNCLINAL FILTERS 
in Action! 








WATER FILTERS 


Both sump and line type filters have been adapted 
for use in all water filtering applications. No changes 
have been made in the basic, balanced synclinal 
design. 





MARVEL ENGINEERING COMPANY 
625 W. Jackson Bivd., Chicago 6, Ill. PHONE: Franklin 2-4431 


Without obligation, please send me complete data on 
Marvel Synctinal Filters, as indicated 


0) Catalog #106—For Hydraulic Oils, Coolants and 
Lubricants 
C) Catalog *300—For WATER 
© Data on filters for Fire-resistant hydrautle fluids 
Name ... 
Title 
Company 
Address 


Catalogs 
containing 
complete data 
available City 


State 
on request 





iPass 
lhe 


WHEN PRODUCT PLANS GET ALL WET... 


..»BUT SHOULDN'T... 


... Fesco can help. Fesco Board is a highly moisture-resistant thermal 
and accoustical insulation board that answers a long list of design 
requirements. It is rigid and dimensionally stable for product appli- 
cations, new as tomorrow in its characteristics: 


@ High insulation efficiency—“K” factor of .296 @ 75° F. Practical for applica- 
tions from 0° to 400° F. 


e@ Fireproof — mineral composition, won't burn. 


@ Permanent — mineral composition, won’t burn. 


@ Structurally strong — rigid, stable, yet easily cut for production sizes. 
@ Analysis - 


Composed of expanded Coralux perlite, mineral binders, and 
fibers ; 


weighing 8-oz. per board ft. 


amazing ... new FESCO BOARD 


LIGHTWEIGHT 


f Ww yh nly 66 per 
1” + 


> 


INCOMBUSTIBLE 


F.E. SCHUNDLER & CO., INC. 


Insulation Div., Dept. C-2 504 Railroad Street, Joliet, Wlinois 


New Parts and Materials continued 


34x 24 
in. Reversible drive for operation in 
both directions can be supplied. This 
feature is accomplished without re 


let model and measures 37 x 


versible valves or flaps, thus insuring 
proper operation when impure liquids 
are used. Uses include circulating lu 
brication of large diesel motors, gear 
reduction units and machine tools 
Nathan Mfg. Corp., 45-02 Ditmars 
Blvd., Long Island City 5, N. Y. 
For more information— 
Circle 110, inside back cover 


Shut-off Valve For 
Pneumatic Applications 


[his }-in. pneumatic shut-off valve 
can be used as normally off or not 
mally on. Holes are bored to provide 
horizontal or vertical mounting or it 
can be mounted with a pipe nipple 
only. It is engineered to be used on 
pressures up to 150 Ib and its con- 
struction permits the passage of 52 
cfm at 100 Ib. Power-All Products, 
1093-71 Ave., Oakland, Calif. 

For more information— 
Circle 111, inside back cover 


Fire-Resistant 
Hydraulic Fluids 
fluids 


said to meet special high and low vis 


Two fire-resistant hydraulic 
cosity requirements now are available 
in commercial quantities. Pydraul 150, 
with a viscosity index of 170 and a 
pour point of —55 F, is designed for 
use in outdoor installations, primarily 
within the steel industry, where sys 
tems are exposed to low ambient tem 
peratures. 

The new Pydraul 600 has a viscosity 
index of 30 and a pour point of 15 F. 
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YOUR No. 1 SOURCE 
FOR COMPLETE 

BELLOWS ASSEMBLIES 
AND DEVICES 


Y 
FULTON SYLPHON BS 
ae 
HEADQUARTERS, 


TETTLAaeanaae 


U.S.A. 


You gain three important advantages when you 


consult Fulton Sylphon, originators of the metal 
bellows—1!. Over 50 years experience in bellows ow 
engineering is focused on your problem; 2. Modern 


production facilities geared to good service; 3. Cost = wz. Beevncks Clare 


saving opportunities through the design and production 


: FULTON SYLPHON DIVISION 
of complete bellows assemblies. 


Knoxville 1, Tennessee 


{ ) Please have a Bellows Engineer call me for an appomtment 


{ ) Send me Bellows Catalog # PP-1400 





Name ———— 





Company 











Address. 





HERE'S HELPFUL INFORMATION 


This 32 page catalog covers basic bellows engineering, 
conversion tables, metals available and other bellows data. 
Use the handy coupon for your free copy. 


City 
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HERE'S HOW YOU CAN GET THE GRAPHIC STORY OF CAMS 
THAT “COULDN'T BE BUILT’—BUT WERE DELIVERED BY PARKER! 











automatic operations. 





ieee 


FRANKLIN AVENI 


278 





PAARL 


( 


Send today for the new, fact-filled Parker folder—discover — im 
how Parker can engineer and build three dimensional Fy 
cams with an infinite number of precisely machined 
stations to serve as the “brains” for a wide range of 





ER 


INC 
1\f DIVISION 
Ee HARTFORD, CONNECTICI 




































New Parts and Materials continued 


Designed for presses, compressors and 
die-casting equipment, its rating of 
625 SSU at 100 F compares with 220 
for Pydraul F-9 and 150 for the new 
Pydraul 150. Monsanto Chemical Co., 
St. Louis 4, Mo. 
For more information— 
Circle 112, inside back cover 





Pumps and Motors 


[his company’s hydraulic motor de 
7 to 27 hp at 800 rpm 
with a pump pressure of 1000 psi. ‘The 


velops from 


series of five hydraulic pumps are of 
comparable capacity and are warranted 
for operation at pressures up to 1200 
psi and 1500 rpm. Precision-cut steel 
gears, ground and polished shafts, ne« 
dle bearings, and an improved oil seal 
which eliminates the need for outside 
bleed, are advantages claimed by the 
manufacturer. Four extended tapped 
bosses are said to simplify mounting. 
Hydra-Flex, Inc., Claremont, Minn. 
For more information— 
Circle 113, inside back cover 


Solvent-Welding Pvc 
Pipe Fittings 


Said to be the first produced on a 
commercial scale by the injection 
molding process, this line of unplas 
ticized polyvinyl chloride fittings in 
cludes 90 and 45 deg elbows, tees, 
unions, couplings, caps, reducing bush- 
ings and flanges. Since both the fit 
ting’s connecting surface and the pipe 
connecting surface are smooth there 
is no notch effect. Pve piping systems 
fabricated with these new fittings are 
recommended where installations are 
of a permanent nature. The threaded 
type is recommended where disassem 
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bly, revamping or revising of the sys- 
tems may be required. Solvent weld 
ing fittings, rather than threaded fit- 
tings, are asserted to be preferred in 
the erection of Schedule 40 piping, 
since they result in more durable in 
stallations. Tube Turns Plastics, Inc., 
224 E. Broadway, Louisville, Ky. 
For more information— 
Circle 114, inside back cover 


Self-Flaring Tube Fitting 


Tubing is internally supported by 
wedge insert upon which self-flare is 
made as nut is tightened. This fitting 
is said not to require heavy wall tub 
ing to make a good joint. 

Repeated assembly and disassembly 
is possible, because each time the fit 
ting is assembled the nut comes to a 
positive stop. Standard sizes available 
are for 4 to 2 in. OD tubing. Flodar 
Corp., 1366 E. 45 St., Cleveland 3. 

For more information— 
Circle 115, inside back cover 


High-Pressure 
Hydraulic Hose 


A high-pressure hose, designed spc 
cifically for hydraulic equipment is 
wire-reinforced and is available from 
sx to 2 in. ID. Depending on size, the 
hose handles pressures ranging up to 
5500 psi. The hose is constructed to 
meet military, SAE and Rubber Manu- 
facturers Assn. specifications. Goodyear 
Tire & Rubber Co., Akron 16, Ohio. 

For more information— 
Circle 116, inside back cover 


Filter Handles 
5 to 50 Gpm 


This filter is designed to provide 5 
to 50 gpm at operating pressures up 
to and including 50 Ib. The head and 
body are attached by eight nuts and 
bolts. Body and head are of cast alu- 
minum. There are two bored holes in 
the head which are threaded to receive 
pipe for clean and dirty coolant lines. 

Filtration is accomplished by a 
series of metal screen discs completely 
covered by felt or cloth. A spring-held 
perforated metal tube, extending from 
the bottom of the filter to the clean 
coolant outlet, supports the filter discs 
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Stay RIGHT 


Helicoid Gages 


Why HELICOID 
is the 
Quality Gage 
for 


Acaloy Case Helicoid Gage 
Suitable for tap water, steam, 
inert gases, oils, coal gas and 
many chemicals. 


Built RIGHT 


Exclusive HELICOID gearless move- 
ment. Bourdon tubes of maxi- 
mum endurance life. Gives high- 
est degree of sustained accuracy. 


Helicoid Chemical Gage 


Suitable for chemicals and 
other viscous liquids which 
might corrode or clog Bour- 
don tube. 


No gear teeth to wear out. Con- 
venient external pointer adjust- 
ment. Protected from sudden 
overpressure or pressure reduc- 
tion. 


Sold RIGHT 


Experienced HELICOID gage engi- 

neers are available to help you 

choose the gage you need. Dis- Acaloy Square Flush Case 
tributors are conveniently located. _ this is a weather-proof case 
Write for the name of the one and ideal for use in sym- 
nearest you. metrical panels. 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


929-D Connecticut Avenue + Bridgeport 2, Connecticut 








THE 


1 /90//77] DIES PRODUCE 


TO LESS THAN WHISKER-THIN TOLER- 
ANCES... WITH “PRODUCTION PROVED” 


PERFORMANCE AND ECONOMY! 


Eversharp-Schick specified dies to mass produce a razor of 
superior quality .. . flawless operation . . . competitive price. 
Working against a tight schedule, B. Jahn evolved a series 
of progressive dies that turned out each individual metal 
component used in the razor! Every close tolerance was 
faithfully met — all specifications of die performance were 
adhered to — every requirement of product quality and 
accuracy was engineered and built into the dies by B. Jahn. 
To guarantee customer satisfaction, components were sub- 
mitted to Eversharp-Schick for actual assembly line use 
before the dies were certified “PRODUCTION PROVED” 
and shipped! 


3 STATION DIE RIBBON 


Jahn 


B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


Send today for 
the fact-packed, 
picture story of 
“B. Jahn Pro- 
duction Proved 
Dies!” 


| 


New Parts and Materials continued 


and acts as a manifold. Flow rates ar 
dependent upon the dirt content and 
the viscosity of the liquid to be filtered 
The filter will remove dirt particles 
measunng from 3 to 5 microinch 
U. S. Hoffman Machinery Corp., 105 
l’ourth Ave., New York 3, N. Y. 
For more information— 
Circle 117, inside back cover 


Cartridge-Type Adjustable 
Gage Protector 


his gage protector has a spool-lik 
plunger within a removable cartridge. 
Connections are in-line, and spring 
pressure adjustments or changes of 
cartridge are made without removing 
from the line. It is designed for use 
in hydraulic systems with working 
pressures up to 10,000 psi. Springs are 
available for standard maximum gag¢ 
readings from 15 to 5000 psi. When 
line pressure reaches spring setting, 
plunger shuts off gage instantly, pro 
tecting it from damage. Opens imme 
diately upon return to normal. 

The entire mechanism is encased 
in a cartridge which may be removed 
for cleaning or repair, or to change to 
one having a different maximum gage 
reading. Standard body materials are 
aluminum and _ stainless steel, with 
line port } in., NPT. Republic Mfg. 
Co., 15655 Brookpark Road, Cleve 
land 11, Ohio. 

For more information— 
Circle 118, inside back cover 


Quick-Disconnect Coupling 


This coupling can be used for high 
pressure as well as gravity flow and 
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vacuum. It provides instant line shut 
off when equipped with valves. 
(he coupling is availabl 


valves if desired. It is furnished in| 


without | 


alloy steel, brass, aluminum, and stain- | 
less steel 
standard, but a variety of finishes are 


| 
' 
Heavy cadmium plating is | 
| 


available to specification. The coupling 
is stocked from 4 through 3 in. ID 
Snap-Tite, Inc., Union City, Pa. 

For more information— 


Circle 119, inside back cover 





Tank Vent For 
Volatile Liquid 


This porous tank vent is reported to 
restrict moisture and foreign material 
from entering the tank through the 
vent line and is impervious to water. 
It also acts as an effective flame arrest 
or. Made of powdered bronze, a hon 
eycomb venting area allows full pas 
sage of vapor over the entire surface 
of the vent. The upward movement 
is said to eliminate the hazards of fire 
and explosion possible with down-vent 
ed volatile liquid vapors. If cleaning 
ever becomes necessary, the vent can 





be unscrewed by hand and agitated in 


OLD PARTS 


NEW PART 


en 


This Special Townsend Part Does 
Work of Three—Saves Appliance 
Manufacturer $25,000 Per Year 


Some time ago when studying the 
assembly methods of a large ap- 
pliance manufacturer, a Town- 
send engineer made an important 
discovery. He found that three 
separate parts—bolt, square 
washer and spacer, shown above, 
were being used in a critical as- 
sembly. 

The three parts were assembled 
by hand and then brazed to form 
a single unit. This was a slow, 
costly operation. Further, the 
three parts tripled the inventory 
work. 

This engineer felt that Town- 
send’s more than a century of 
cold-heading experience could be 
used to develop one part which 
would do the job. It was difficult 
because of the large volume of 
metal which had to be upset to 
form the bolt head, spacer and 


washer in one piece. After that 
problem was solved, the thread 
rolling and heat treating opera- 
tions were routine. 

The result—this manufacturer 
uses so many of these that it will 
mean a savings of approximately 
$25,000 per year in material costs, 
reduced assembly time, and sim- 
plified inventory. 

This is but one example of how 
Townsend engineers work with 
designers and production engi- 
neers to give them advice which 
makes possible improvements in 
their products, reduced material 
costs and lower assembly time. 

To learn how their services and 
Townsend’s ten thousand differ- 
ent types of fasteners and small 
parts can give you more economi- 
cal production, write or use the 
coupon below. 


‘Townsend 


COMPANY - ESTABLISHED 1816 


Sales Offices in Principal Cities 


In Canada: Parmenter & Bulloch Manufacturing Comp 


TOWNSEND COMPANY 
Sales Department 
New Brighton, Poa. 


Nome 


Company 
Please send without cbliga- 


tion Special Bulletins TL-89, 
TL-96 and TL-98. City 


Street 





y, lid., G 








MADE OF STEEL, 
BRASS, BRONZE, MONEL- 
METAL, STAINLESS STEEL 


GIG 


HOOVER 


The Aristocrat of 
Bearings 


BALL BEARINGS: 


AMERICA'S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER BALL 
AND BEARING COMPANY 


N ARBOR, MICHIGAN 
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a solvent. Available at present for 2-in. 

pipe. OPW Corp., 2735 Colerain 
Ave., Cincinnati, Ohio 

For more information— 

Circle 120, inside back cover 


Double-Acting 
Hydraulic Cylinder 


A 24 x 84 in. stroke, double-acting 
3000 psi cylinder has been designed 
and built. The rams and piston are a 
single 310-in. long steel forging. Seven 
automobile type piston rings 3 in. 
wide are mounted in the piston ring 
carrier fitted to the piston case. 
Pressed into the piston case is a long 
closely fitted bronze guide bushing. 


continued 


\ long keyway keeps the piston and 
rams from turning. The ram is fitted 
with two key slots for the attachment 
of a ram extension. A hardened re 
movable button is fitted to the end 
of the tail rod for contact with a pres 
sure plate and crosshead on the ma- 
chine. 

The net weight of the cylinder is 
29,560 Ib and a 35 in. saddle is used 
to mount the cylinder in the machine. 
Powered by a 35 hp pump, this cylin 
der has full-load ram speed of 15 ipm 
and exerts a normal rated force of 446 
ton and peak force of 530 ton in 
either direction. Oilgear Co., 1578C 
Pierce St., Milwaukee 4, Wis. 

For more information— 
Circle 121, inside back cover 


ENGINEERING MATERIALS 


Rubber and Metal Bonded 
Without Flash or Flaring 


This process is said to provide rub- 
ber-to-metal bonded parts free of harm- 
ful flash and flaring of rubber and 
bonding agent on metal inserts. Rub- 
ber-to-metal bonds can be accom- 
plished with dimensional tolerances as 
closely held as metal—as fine as 5 
micro-finish. Stillman Rubber Co., 
5811 Marilyn Ave., Culver City, Calif. 

For more information— 
Circle 122, inside back cover 


Hardenable Stainless Alloys 


A series of corrosion resistant preci- 
pitation hardenable stainless steel al- 


loys has been announced. All three 
alloys in the PH55 series are variations 
of the 19 per cent chromium, 9 per 
cent nickel analysis. By introducing 
and varying molybdenum, copper and 
silicon and controlling the carbon be 
low 0.08 per cent and the manga 
nese below 1 per cent, variations in 
hardness and ductility are achieved. 
The corrosion resistance of these three 
alloys equals or surpasses that of Type 
316 stainless; average hardness for ai 
loy PH55A, B and C is 341, 293, and 
415 Bhn, respectively. Alloy PH20 is 
a precipitation hardenable version of 
the 20 per cent chromium, 29 pet 
cent nickel Type 20 alloy which has 
unusually good resistance in hot sul- 
phuric acid and superior resistance to 
a long list of corrosive solutions. Aver 
age hardness of 229 Bhn can be 
achieved with this alloy. Cooper Alloy 
Corp., Hillside, N. J. 
For more information— 
Circle 123, inside back cover 


Titanium-Aluminum Alloy 


Announcement has been made of a 
titanium alloy, tensile strength 65,000 
85,000 psi, in which small additions 
of aluminum replace the less desirable 
interstitial elements, such as oxygen, 
as a strengthener 

Advantages of the alloy, a powder 
metal product, lie in improved impact 
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SANITARY PUMPS 
Designed for the non-agitating, efficient 
pumping of milk, food products such as 
diced corrots, cream style corn, tomatoes, 
applesouce, relishond beverage. Also used in 
breweries and for the pumping of drugs 
and chemicals in solution. Available in type 
304 and 316 stainless steel and nickel alloy 


INDUSTRIAL PUMPS % 
Designed for pumping latex, water, brine, 
light oils, chemicats, paints, brewery products 
and liquids in the food processing field where lines 
ore of I.P.S. type. This modei offers quick 
disassembly features for ease in cleaning. 
Available in type 304 and 316 stainless steel, 
bronze and cast iron. : “PUMP KING" SERIES 
Designed for very efficient operation at 
1800 ond 3600 RPM, and especially where high 
speeds are required, through heaters, coolers, 
filters, clarifiers, etc. The 3600 RPM model is 
especially applicable in the dairy industry where 
high head and low capacity are essential 
ond for handling low and medium viscosity 
liquids in the food processing industry. 
Available in both sanitary and 
industrial types. 


These efficient Tri-Clover 


can 


pump that will flow to them... 





ANY product that will flow to them can 
be handled efficiently and economically 
with Tri-Clover non-agitating centrifugal 
pumps. Illustrated are just three of the 
many Tri-Clover pump models used ex- 
tensively in food processing, brewing and 
bottling, chemical process and general 
industrial applications. Pumps are avail- 
able in stainless steel, nickel alloy, bronze 
and cast iron. 

Designed for efficient liquid trans- 
mission and low cost maintenance, these 
pumps have many exclusive features, 
among which are—patented screw type 
impellers with quick-acting impeller clips, 
lightweight heads with a minimum of 
parts, Casing construction permitting fast, 
easy assembly or disassembly—and a wide 
choice of seals for various applications, 


including inert carbon rotary seals for 
sanitary application, packing gland seals, 
water cooled seals and seals for latex 
handling. 

Tri-Clover’s exclusive developments are 
the result of many years of specialized 
engineering experience and thorough 
knowledge of liquid handling. Let our 
engineering staff work with you in solving 
your pumping problems. 


See your nearest TRI-CLOVER DISTRIBUTOR 
EXPORT DEPT., 8 So. Michigan, CHICAGO, U.S.A. 


LADISH CO. 
Tni-Clouer Diuision 


Kenosha Wisconsin 


SEND FOR THE TRI-CLOVER PUMP CATALOG — 

One of the most complete, useful pump catalogs 

ever compiled. Contains engineering data on all TRI-CLOVER 
types of pump applications. Write for your copy e 

of Catalog 253 today. 
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Cpeeihy THE NEW 


DINGS 
Di 


MAGNETIC 
DISC 
BRAKES 


for mounting on all old and new 
re-rated NEMA TYPE “‘C’’ MOTOR FLANGES 


THRU-SHAFT 
DESIGN 


The new Dings DIRECT-ACTING 
Magnetic Disc Brakes will ac- 
commodate the standard NEMA 
shaft extension — and are alse 
available for THRU-SHAFT when 
specified. This facilitates the use 
of hand cranks, electrical ta- 
chometers, pulleys, etc. 





OUTSTANDING ADVANTAGES: 


® accommodates standard NEMA 


shaft extension 


@ furnished for THRU-SHAFT upon 


specification 


e simple, positive DIRECT-ACTING 


for instant, smooth operation 


@ new, simpler design and rugged, 


compact construction 


® for all standard AC or DC voltages 
@ no mechanical linkages 
ecan be factory-mounted by any 


motor manufacturer 


® floor or motor mounting, horizon- 


tal or vertical operation 


@ standard drip-proof or dust-tight 


waterproof enclosures available 


Built to exacting specifications, the new Dings DIRECT-ACTING Mag- 
netic Brakes are designed to stop any motor smoothly and instantly, to 
hold the load with absolute dependability and to release with no drag. 


Spring engaged and magnetically released, Dings Brakes are designed 
to mount on all NEMA "C’” flange motors, as well as being interchange- 
able with any standard “‘C’’ flange mounting disc brake. 


Be sure to specify Dings Magnetic Brakes to meet your needs, from 
your regular motor supplier. While these efficient units are easy to select 
and apply, Dings offers complete engineering service to help solve your 
specific brake problems. Write for Bulletin BK 4002. 


DINGS BRAKES, INC. 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 


iia, cates tenis taste seit 


4715 West Electric Avenue 


Milwaukee 46, Wisconsin 


DB1I55%4 


New Parts and Materials continued 


strength, 40 to 50 ft-lb. at room tem 
perature, and a notched fatigue endur 
ance ratio in the range of 28 to 32 
per cent at 10 million cycles. Brush 
Laboratories Div., Clevite Corp., 
Cleveland, Ohio. 
For more information— 
Circle 124, inside back cover 


Synthetic Reinforcing 
Fibers for Laminates 


This material, in needled-batt struc 
tures of nylon, Orlon acrylic fiber or 
Dacron polyester fiber, differs from 
most other reinforcing 
media in that it is constructed by 
bonding the fibers mechanically, rather 
than chemically or thermally. Mechan 


non-woven 


ical bonding is achieved by passing a 
carded batt through a needle loom, 
which, in effect, stitches the fibers to 
This produces a blanket 
like, non-woven fabric which is re 


themselves 


portedly easy to handle and can be 
molded or tailored readily. 

Ability of the batting to be deep 
drawn eliminates the necessity of pre- 
forming for many applications and 
contributes to laminate post-formabil 
itv. The material is available in any 
of the three fibers and a variety of 
weights and widths adaptable for either 
overlay or total reinforcement. F. | 
DuPont de Nemours & Co., Wilming 
ton, Delaware 

For more information— 
Circle 125, inside back cover 


Electrical Insulation 
Withstands 1000 F 


[his material consists of pulverized 
synthetic mica bonded with high-grade 
electrical glass. It is expected to find 
use as an insulator for electronic com 
ponents in high speed aircraft and 
missiles where extreme temperatures 
are often encountered. ‘The new mate 
rial is already being used in nuclear 
projects where the ability of an insu 
lator to retain its properties despite ra 
diation and high temperature is r 
quired. 

Dimensional stability, low electrical 
loss and arc resistance are provided. 
[he new material is also impervious 
to water, oil, and organic solvents. 

[he new material is now available 
in sheet and rod form with a thermal 
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Automate for top performance with... 


cD pacemaker 


CYLINDERS 


/ 40% 
/ SPACE 
{TJ} TS] Ts) / saveo 


matted 6weeee 


1.) PACEMAKER Provides oddone! room ter 


hyOLen! equipment! without secrif 





@The Only Cylinders with all the Extras as Standard 
@ OIL pressure to 750—AlIR to 200 P.S.1. 

@ New Compact Design . . . Saves up to 40% Space 

@ Proven Performance . . . with Extra High Safety Factor 


@ Super Cushion Flexible Seals for Air... New Self-Aligning 
Master Oil Cushion 


@Hard Chrome Plated Bodies and Piston Rods (Standard) 


@ Only from T-J can you get these new ingenious cushion 
designs 


More and more of industry’s automation 
problems today—solved with T-J Spacemaker 
Cylinders! New compact design and many 
more plus features for a new high in efficient 
cylinder performance and dependability. Wide 
range of styles, capacities . . . to help you save 
labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-155-1. The Tom- 
kins-Johnson Co., Jackson, Mich. 
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OFF SHELF 
| cla DELIVERY 


NLS 


Member of the Nationc! 
Fiuid Power Associotion 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 





LL Le 


‘ 
PTT ddd 


HOW WELDED STEEL 
BUILDS STRONGER 
PRODUCTS 


. ++ for lower cost 
B using welded steel design, ma- 


terial costs can be reduced up 
to 86% compared to using gray iron. 


The amount of saving depends on 
how well the design utilizes steel’s 
superior strength and rigidity. 

The substantial saving in material 
cost leaves a wide margin in which 
to fabricate the steel by welding and 
still realize overall savings of 50% 
on many types of products. 




















Costs 23% Less. Base for machine weighs 50% 
less than former casting construction, is stronger, 
more rigid, neater in appearance. Fabricated in 
only 6 hours... former design took 14 hours. 


How to design in steel 
Handbook and bulletins on welded design are 
available to designers and engineers by writing: 


THE LINCOLN ELECTRIC COMPANY 


pt. 1305 
Cleveland 17, Ohio 
THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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evdurance of 1000 F or as finished 

components precision-molded to de- 

sired specifications with a 950 F ther- 

mal endurance. Mycalex Corp. of 
America, Clifton, N. J. 

For more information— 

Circle 126, inside back cover 


Protective-Neoprene-Base 
Coating 


A neoprene base protective coating 
that is said to guard surfaces against 
moisture, oils, chemical fumes and 
plash, salt air and fungus corrosion 
can be applied by roller, brush, spray 
or dip. The film dries quickly and 
self-vulcanizes to form a firm rubbery 
barrier. 

Coatings can be exposed to continu- 
ous air temperatures up to 250 F. and 
intermittently to 300 F. Films of 
0.003 to 0.005-in. thick can be applied 
per coat. The material is available in 


continued 


gray, black, aluminum and red. Chem 
ical Coatings & Engineering Co., 
Broomall, Pa. 


For more information— 
Circle 127, inside back cover 


Cermet Finish for 
High Temperatures 


Applied as a thin coat to metal sur 
this nickel-magnesium oxide is 
said to resist oxidation and erosion at 
elevated temperatures. It possesses low 
thermal conductivity and will, for a 
short time, protect metals from melt 
ing when subjected to temperatures 
above the melting point. 

A powder of —100 mesh, the new 
cermet can be flame spray coated « 
brush coated on mild steel, ewan 


Metal Hy- 


fac cs, 


steel and other alloys. 

Beverly, Mass. 
For more information— 

Circle 128, inside back cover 


drides, Inc., 


CR, ee cee ee ee 





Pocket Measuring and 
Calculating Instrument 


This pocket-size stainless steel device 
combines the functions of a vernier 
caliper, a depth gage and a slide rule 
computer in a single inexpensive unit. 
It is packaged in a vinyl plastic scab- 
bard. It is precision-etched and mea- 
sures 44 x 14 in. wide. 

The device provides direct readings 
of circumferences and cross section 
areas, as well as permitting calculation 
of other required information. From 
the rule a machinist can read directly 
the correct speed setting for a lathe 
in revolutions per minute by setting 
the rule to the diameter of the stock 
being used and by supplying the 
proper feed rate. 

Readings of the inch caliper and 
depth gage are accurate to one-thou- 
sandth of an inch, and the linear scale 


is graduated in thirty-seconds of an 
inch. The slide rule performs all mul 
tiplication, division, square and square 
root calculations. Jet Air Engineering 
Corp., 367 Sixth Ave., San Diego 1, 
Calif. 
For more information— 
Circle 129, inside back cover 


Slide Rule Motor Calculator 


A single setting for any relationship 
of motor speed vs torque, gives equi- 
valent watts output and horsepower in 
decimal and common fractions, also 
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A Control Factor 
in Performance! 





— 


eS 





> 
CERDEBES \ 


RESEARCH + DESIGN + METALLURGY + PRECISION MANUFACTURING 


The finest performance in the world is built into American 

cars—with the help of precision-made sleeve bearings. They 

are asked to carry the thrust loads of pistons, endure extreme 

heat, protect the crankshaft and maintain internal lubrication. SINCE 1899 
Their dependability is assured under the most severe load 

and road operating conditions. We are specialists in quality 

bearings and bushings for engine, transmission and chassis 

applications, and a major supplier to the car-building industry. 

Federal-Mogul Corporation, Detroit 13, Michigan. 


FEDERAL-MOGUL 


™ an weet ei occ 
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New Parts and Materials Continued 


the per cent efficiency for any value of 
watts input. 

Unlike a conventional slide rule this 
circular slide rule is said to make it 
possible to visualize the relationships 
between values, and where alternative 
operating values are possible, the best 
engineering compromise can be se- 
lected by inspection, thereby saving 
considerable time. 

Model FR7 covers a horsepower 
range from 1/2000 to 4 hp. Other 
horsepower range models are available. 
Printed on vinylite in 6% in. width 
with 7 in. length cycles for torque 
and speed. Engineering Devices Co., 
P. O. Box 7741, Chicago 80, Ill. 


FROM Wi a DOW GU | DES For more information— 


Circle 130, inside back cover 








TO INSULATION : og ) Slide Rule 10 In. Long 


The rule has decimal equivalents, 
equivalents setting and a rule with 
both inch and metric scaies. There are 
A, B, C, C1, D and K scales on the 
face side; and log, sine and tangent 
on the back of slide rule. Instructions 
for use are included with each slide 
rule. C-Thru Ruler Co., 827 Windsor 
St., Hartford, Conn. 

For more information— 
Circle 131, inside back cover 























Transparent, Dimensionally 


hy y FELTERS Stable Film 


A fiber-free drawing surface, flexi 
bility and initial tear strength are 


DOES THE JOB RIGHT asserted to make this film useful for 


making patterns or templates on work 

For a good slip-fit without rattiing or looseness, surfaces, for optical comparator work, 
Felters Felt is an ideal design material. To insulate or in printed circuits and wiring de 
against heat or cold, there are grades of Felters Felt FELTERS S.A.E. FELTS sign. Developed from a_polyestet 


to solve many knotty problems. F-10, F-11 & F-13 film, with high tensile strength, good 
are often used for oil or grease 


If you wouid like information about felt’s versatility _"etention where the felt is com- apes Snes gee 8 eere Sex 


. pressed or confined in an as- life, the new film is made with several 
in solving design problems, write to Felters. sembly. Where operating condi- ’ 


Our 16-page ‘‘Felt Design Book"’ describes many eae BS. OFS NE BONES, Se forms of surface coatings. These coat 
; grades are also used to make dust ings include a translucent surface that 
interesting problems that have been successfully shields. 5 ak 

solved by Felters Felt. Write for your free copy. These are 3 of mony grades of will accept pen and ink drawings, 2 


THE FELTERS CO., 228 South St., Boston 11, Mass. fic applications. leis cust Ee Seng, SS 8 variety 


of light sensitive solutions, including 


FELTERS FELT blueprint, brownprint dry diazo and 


++.» by the roll... by the yard moist diazo. 
» +. or cut exactly as you want it It was as a material for scribing a 


comparatively recent but now essen 
tial process of modern map making 
that this film with its scribe coating 
was first used. 


lhe new film has a base material 
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DoALL COMPANY ENGINEERS GET... 


seeeeese Se eee. 


s 
: itt 
Seseeeess 
s r 
SEEETEEEEEE 
ee 
tae 
sae 


PRU ANY YU) & 


SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 


on key 
operating parts 


The lead and feed screws on the new DoALL Con- 





tourmatic must be strong since they transmit power. 
These important lead and feed screws must also be 
straight and free from growth and shrinkage, since upon 
their accuracy depends the accuracy of the huge extrusion 
dies machined on the saw. STRESSPROOF gives them 
this strength and accuracy. 


' = 


STRESSPROOF was specified because | IMPROVE Quauiry 
it eliminates heat treating and its at- 
tendant distortion and warpage prob- 
lems. In addition, STRESSPROOF 


wears well, has the necessary strength 


The new giant DoALL Contour- 
matic band saw — the world’s 
largest — is a key part of the Air 
Force’s “Heavy Press Program.” and is easily machined. 
STRESSPROOF is used on im- 


portant operating parts. 


STRESSPROOF makes a better part Write for helpful dete bul- 
letin No. 15... . “improve 
at lower cost. Quality — Cut Costs” 


AVAILABLE FROM LEADING STEEL DISTRIBUTORS 
COAST-TO-COAST 


aA Salle STEEL CO. 


1430 150th Street, Hammond, Indiana 


MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF 
QUALITY COLD-FINISHED STEEL BARS 
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Mor-Grip 


v-belts 








Maur 


2 ‘ 


2903 





Cy 


Maurey engineers v-drives for 
every situation; the “stop and 
go’’ spurts of refrigeration 
drives; the pulsating, high 
torque loads of rock crushing; 
the smooth, steady-pull of tex- 
tile drives... for short centers, 
and wide range of speed ratios. 
Maurey V-drive equipment has 
proved its value since 1917, 
improving the performance, and 
increasing the sales of thousands 
of products. Maurey delivers 
pulleys, belts and accessories 
quickly from complete stocks. 
Whether you are designing a 
new v-drive or improving an old 
one, contact Maurey. Call your 
local Maurey Distributor, or 
write direct. 


Request These 
Catalogs 





Pulleys, Sheaves 
V-Drive 
Accessories 














manufacturing corp. 


sWA ASH AVE + A 


a 








New Parts and Materials... ..continued 
thickness of between 0.005 and 0.0075 
in. The pencil and ink surfaces or the 
scribe coat adds approximately 0.0005 
in. Thermal coefficient is 0.000006 in. 
per in. deg F, within a range of 80 to 
220 F average of both directions. The 
film is shipped in sizes to order and 
in rolls 20 yd long 36 and 48 in. wide. 
Keuffel & Esser Co., Hoboken, N. J 
For more information— 

Circle 132, inside back cover 


Belt Holster for 
Steel Measuring Tape 


This tape holster slips on trousers 
belt. Made of cowhide, the device is 
riveted for strength. Available in two 
sizes: for 8 ft. (4 in. wide) tapes, and 
for 10 ft (7 im. wide) tapes. Bauer 
Lee & Co., Dept. E-11, 140 E. Mon 
tecito, Sierra Madre, Calif. 

For more information— 
Circle 133, inside back cover 


Power Supply With 
Seven Outputs 


There are in all seven outputs in 
this unit: No. 1 and No. 2 are 0 to 500 
v, 0 to 200 ma, with better than 0.05 
per cent regulation for + 10 per cent 
line changes or zero to full load cur 
rent changes; No. 3 is 0 to 6.3 v, as 
unregulated 10 amp variable, control 
lable by a type 10 powerstat; No. 4 
and 5 are 6.3 v, ac, 8 amp unregulated, 
each; No. 6 and 7, bias supplies, at 
— 300 v, 10 ma, are internally stabil 
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WHY MACHINERY MANUFACTURERS FAVOR ALLEN-BRADLEY MOTOR CONTROLS 


for manual control 


of pilot circuits 


-_ 


$ \Style A—Master Switches 
a cl Style B—Transfer Switches 





NEMA—4 
Enclosure 


- 


~ 


vs t * ‘ ne e 
2S peeve) tameg hs ao 


Where a number of circuits must be broad range of types and sizes of drum 
Switched in a given sequence, the drum Switches for small single and three phase 
switch is often the simplest and lowest motors that practically any industrial 
cost answer. For example, for conven- requirement can be satisfied. 
iently monitoring a group of pyrometers, Allen-Bradley drum switches use silver 
the Allen-Bradley Style C instrument alloy contacts of a very simple construc- 
drum switch is a simple circuit selector. tion. Contact pressure is generous. ..con- 
Or, when small motors need to be reversed struction is rugged. Though low in cost, 
only occasionally, the Style B drum is a there is nothing cheap about any of these 
good, low cost choice. drum switches. For complete listings, 
The Allen-Bradley line covers such a write for the A-B | 20-page Handy Catalog. 


Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis. @ In Canado—Alilen-Bradley Canada Lid., Galt, Ont 


4 
JA 


j a 


\/] \ 
AB ALLEN-BRADLEY 
SOLENOKD MOTOR CONTROL 
Nuit 


HUOLITY 
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DON'T cur 9ARTS | New Parts and Materials Continued 


ized and regulated to 0.05 per cent 
by means of two stages of low drift 
differential amplifiers. There are two 
44 in. meters, voltmeter and ammeter. 
In addition, a 24 in. a-c voltmeter is 
provided to measure variable output 
voltage No. 3. The power supply 
measures 83 x 19 x 14% in. deep. Uni- 
versal Electronics Co., 1720 22 St.. 
Santa Monica, Calif. 
For more information— 
Circle 134, inside back cover 


POWDERED 
METAL 
PARTS 
can do the 
job for 
much less! 


Tough, intricate parts ready for assembly 
without further processing—at savings of up 
to 600% over identical machined parts! No 
wonder industry chooses Powdermet.* 

Low-cost PM parts are die-pressed to close 
tolerances, have excellent wearability, and a 7 ae 
wide range of alloys are pene wv nee Industrial Measuring 
exceeding the tensile strengths of mild steel. Magnifier 
Through controlled porosity and electrical 7 
permeability, many special properties are \ x industrial measuring magni 
achieved . . . such as oil-impregnation for | fier has four scales to measure radii, 
life-time self-lubrication. That's why line thickness, angles, metric distance, 
Powdermet* parts are often the best parts pos- —_jineal and other dimensions. 
sible for gears, bearings, filters, etc. 

At Yale & Towne, years of experience and 
technological know-how in powder metal- 
lurgy back up every recommendation on PM 

a er can check the size of small holes, wires, 

parts for your particular application. 
and fine threads, as well as gages, 
templates and layouts. Dies, finished 


work and wear on the edges of cutting 
YA LE R, | OW N E tools can also be examined. The in 


strument may also be used as a mag 


One general purpose scale provides 
for all these measurements, while the 
others are for specialized work. They 


THE YALE & TOWNE MANUFACTURING CO nifier alone, without the scale. Bausch 


Powdered Metal Products Division | « {om Optical Co., 635 St. Paul 


9335 BELMONT AVE. * FRANKLIN PARK, ELL. | c Rochester. N.Y. 


For more information— 
—-Send Today For Free Booklet—— one Circle 135, inside back cover 
The Yale & T: Manufacturing Company 
Powdered Metal Products Division 


9335 West Belmont Avenue 
Franklin Park, Ilinois 


0 Send 0 Send information on PM parts for attached Variable Frequency 
Booklet specifications or drawings. 


Get your copy 0 Have a Yale & Towne Powdered Metal engineer call on me. Electronic Generator 
of this informative While intended primarily to cover 
new beoklet the 360 to 440 cps range, the use of an 

, external oscillator extends the range 


Smesteenssaiiiemaite of this generator from 100 to 1700 
tegis - . 
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In driving this 3'/2 ton drum crane 
S.S.WHITE FLEXIBLE SHAFTS 
prove their ability to handle the big jobs 


Se eae sees: 
T ; 
‘ + + +—~+ + + ‘ . a | 


AN IDEA OF the amount of 

power that can be handled with an 

S.S.White Flexible Shaft is demonstrated here. In this 

application, a rugged 44” power drive shaft, operating from a take-off on the 
truck transmission, drives the clutch which operates the crane drum. Here, as 
is so often the case with an S.S.White flexible shaft,the designer was not only 
able to transmit a substantial amount of power — but, by taking advantage of 
the adaptability and compactness of the flexible shaft assembly, he gained the 
additional advantage of eliminating alignment and assembly problems 


a oe oe ++. 


When power drive or remote control is in the picture, it will 
pay you to consult S.S.White FIRST. Engineering cooperation 
is always available in working out the most effective and most 
economical solution to your problem. 


Fiexible shaft information for you... 
Bulletin 5306 has basic information and data on flexible shaft 
selection and application. Send for a copy. Address Dept. D. 
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DIFFERENTIAL SYSTEM 
ASSURES FAST, POSITIVE 
CLUTCH ACTION — 
PREVENTS SLIPPAGE 

OR OVERRUN 


Positive engagement of pawl with 
gear combined with fine gear teeth 
provides the instant response 
necessary for a timing accuracy of 

0} seconds on the 60-second 
timer, and 005 minutes on the 


60-minute unit 


On the dial face 


hand makes possible fast 


a large sweep 
exact 
readings from the outer scale 
while an accumulator pointer re- 
cords larger time units on a sepa- 


rate scale in the center of the dial 


SPECIALISTS 


This compact unit is available 
for AC or DC operation in 
commercial and military ap- 
plications. It is used in labora- 
tory experimentation, for test- 
ing communications equipment 
and systems, and in the field 
of nuclear research, as well as 
for timing critical industrial 


processes. 


For complete information on. 


the Type 690, write for bul- 
letin PB-610. 


IN TIME CONTROL 


The R. W. CRAMER CO., Yue. 


BOX 7, 


CENTERBROOK, 


CONNECTICUT 





New Parts and Materials. .....continued 
c»s. The unit is intended for use as a 
bench testing source of power for 400 
cps devices which require observation 
of performance over +10 per cent of 
this frequency. 

The rated power output is 100 va 
at 120 v output with a frequency 
stability of 4 per cent and total har 
monic distortion of less than 2 pet 
cent. The voltage regulation is 1 per 
cent from no-load to full load. Output 
voltage is adjustable over the range 
of 100 to 130 v. Operation is from a 
standard 117-v line, +10 per cent. 
Communication Measurements Lab. 
Inc., 350 Leland Ave., Plainfield, N. J. 

For more information— 
Circle 136, inside back cover 


Color-Coded 
Photocopy Paper 


Colored positive papers, on 10-point 
220-g card stock are now available in 
green, yellow and white. It is the pho- 
to-sensitive side of the paper that is 
colored. 

By making several copies of an ori 
ginal—a _letter, an incoming order, 
an invoice, a part drawing, or a specifi- 
cation—on several different colored 
sheets of the new paper, routing of 
those copies to the proper depart- 
ments is facilitated. The card stock 
can also be obtained with any desired 
form reprinted on the reverse (non- 
sensitized) side. The colored papers 
are available in cut sheets 84 by 11, 84 
by 14, and 11 by 17 in. Peerless Photo 
Products, Inc., Shoreham, N. Y. 


For more information— 
Circle 137, inside back cover 


Vacuum Tube Voltmeter 


The Type 800-A is said to combine 
the inherent accuracy of the basic 
volt-meter with a highly degenerative 
amplifier circuit. Combined with the 
further improvement of developing 
the feedback voltage across a single 
precision resistor, the degenerative net 
work is reported to provide previous]; 
unachieved stability. The circuitry 
provides long-term stability by elimi 
nation of the tube-aging problem and 
the effect of fluctuations of the meter’s 
coil resistance due to temperature and 
manufacturing variations. 

Designed for rugged field duty as 
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New Parts and Materials Continued | 


well as precision laboratory work, this 
compact instrument reads a-c voltage 
over the frequency range from 15 cps 
to 100 mc on eight full scale ranges 
of 0.1 to 300 v; nine d-c voltage scales 
from 0.1 to 100 v; resistances on a 
single scale calibrated from 0 2 to 500 
ohm with nine multipliers from XO.1 
(0.02 to 50 ohm scale) up to X10 
meg (2 to 5000 megohm scale); and 
nine d-c full-scale ranges from 0.001 
microampere to 100 milliampere. Ac- 
curacy on the various voltages and 
scales from +2 to +5 percent full 
scale. Size is 7 x 7 x 9 in., weight 113 
lb. Technology Instrument Corp., 
Dept. PR, 53i Main St., Acton, Mass 
For more information— 

Circle 138, inside back cover 


General Purpose 
Oscillograph 


An oscillograph for static or dynamic 
testing of all types of industrial or 
aircraft equipment will record up to 
71 individual variables on one oscil- 
logram, when combined with suitable 
transducers and amplifiers for the 
measurement of pressure, vibration, 
strain, flow. 

A wide choice of galvanometers, 
usable up to 6000 cps, provides flexi- 
bility of measurement, whether tests 
involve a new jet engine, an automo- 
tive suspension system or performance 
testing of aircraft structures. Both d-c 
and a-c models are available. General 
Electric Co., Schenectady 5, N. Y. 

For more information— 
Circle 139, inside back cover 
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New 
High Performance 
Fastener 


EXCEEDS ULTIMATE 
TENSILE and SHEAR 
LOADS OF NAS 547 


New PANELOC High Performance 
Aircraft Fastener Carries Primary 
Structural Loads in Shear and 
Tension with Minimum Deflection 
and Minimum Sheet Separation. 








inner receptacle member —, 


outer receptacle member “—"" retaining ring 








floating housing shear washer 








Patented and Patent Apr 


Announcing high strength, quick release, rotary type fastener 
for advanced aircraft designs. Available in stud-retained and 
Curvature adaptable types, in sizes 1 & 2 with full float as 
specified by NAS 547. Opens and closes with quarter turn, stud 
ejection shows unlocked condition. Easily pressure sealed. 
Adjustable for sheet pick-up in accordance with NAS 547, thus 


simplifying stud inventory. Catalog and price list belong in your 
file. Send request today. 


PANELOC .. America’s — is 
most versatile line of aircraft S re S >on S 
fasteners . . . High Perform- 2g af e D \m/ @ 


Styles 1 & 2 Style 3 Rotary Latch Snap Fasteners 


ance Fasteners, Styles 1, 2, & 
3 Panel Fasteners, Rotary 
Latches, and Snap Fasteners. Fill in Coupon or Write Letter for Catalogs 


Scovill Manufacturing Company, Aircraft Fastener Div 
49 Mill Street, Waterbury 20, Connecticut 
Please send me fastener catalogs checked 
( High Performance (NAS 547 Style 3 (MIL-F-5591A 
{ Styles 1 & 2 (MIL-F-5591A Rotary Latch 

Snap Fasteners (AN227 
Send to 


Name 
Company 


Address 





ultra- 
sensitive 


relays 


help solve control 
problems in wide range 
of industrial applications 


BARBER 
COLMAN 


TYPE O 
Octal plug-in 


TYPE L 
Solder-lug 


TYPE HV 
Hermetically 
sealed 
Minimum 





mounting 
spece 


——— —- 


Operating on input powers of 50 to 1000 
microwatts, the Barber-Colman Micro- 
positioner is ideal for use as a null de- 
tector in resistance bridge circuits, a 
differential relay in electronic plate cir- 
cuits, and an amplifier in photo-electric 
circuits. Standard contact arrangement 
is SPDT, null seeking. Can be operated 
in excess of 100 cps. This ultra-sensitive 
polarized d-c relay has been widely used 
in many control applications . . . in nu- 
cleonics, communications, instrumenta- 
tion, process control, railway signal 
transmission, and aircraft temperature 
control and remote positioning. Write 
for Bulletin F 3961-4. 


Barber-Colman Company 
Dept. T, 1412 Rock Street, Rockford, Illinois 








CATALOGS and BULLETINS 





To obtain copies of literature described below, circle corre- 
sponding number on postcard inside back cover. 


Electrical Controls—Catalog, 85 pp, 
describes electronic timers and time 
delay relays, potentiometers, electronic 
relays, adjustable speed drives, load 
controls. Illustrations, wiring dia- 
grams, dimensional drawings and 
tabular data are included. Machinery 
Electrification, Inc., 35 Hudson St., 
Northboro, Mass. 

Circle 140, inside back cover 


Needle Bearings—Catalog 55, 76 pp, 
presents design, application and use 
data for five types of needle bearings. 
Index has visual units to provide 
quick identification of the various 
bearings and their predominant char 
acteristics. Page designs, illustrations, 
indicators and thumb-guides are keyed 
to the index and color coded. 
Descriptive material on each type 
of bearing details design considera- 
tions, construction, materials and fin- 
ishing, lubricating, housing and shaft 
requirements, fits, load capacities and 
recommended installation methods. 
Text, tables and cross-sections show 
bearing identification numbers, di- 
mensions, recommended shaft diam- 
eters and housing bores and rated load 
capacities. Simplified scales permit 
checking bearings and proposed ap- 
plications by capacity, speed. Torring- 
ton Co., Torrington, Conn. 
Circle 141, inside back cover 


Drafting Templates—Catalog 55, 11 
pp, describes both table and pocket 
size templates for geometrical forms, 
dimension markings, radii, fasteners, 
gears, electrical and electronic syinbols 
and components, lettering, traffic sym- 
bols, architectural detailing. Alvin & 
Co., Windsor, Conn. 

Circle 142, inside back cover 


Publication List—Folder, 16 pp, lists 
all of the company’s 85 current tech- 
nical data sheets and booklets. Alle- 
gheny Ludlum Steel Corp. 2020 
Oliver Building, Pittsburgh 22, Pa. 

Circle 143, inside back cover 


Wheels and Casters—Catalog, 28 pp. 
describes line of wheels and casters 


for industrial and other types of mo 
bile equipment, Neilson Wheel Co., 
1344 N. 5 St., Milwaukee 12, Wis. 

Circle 144, inside back cover 


Coolant Pumps—Catalog, 30 pp, de 
scribes coolant, circulating and agi 
tating pumps. Graymills Corp., 3701 
3733 Lincoln Ave., Chicago 13, IIl 
Circle 145, inside back cover 


Ultra High Strength Steels—Booklet, 
76 pp, presents six papers discussing 
a new nickel alloy steel capable of 
providing tensile strengths up to 300, 
000 psi. International Nickel Co., 
Inc., 67 Wall St., New York 5, N. Y. 

Circle 146, inside back cover 


Plastics Welding and Fabrication 
House organ, first issue, 4 pp, contains 
data on plastic materials, products and 
fabricating processes. American Agile 
Corp., 5461 Dunham Road, Maple 
Heights, Ohio. 

: Circle 147, inside back cover 


Shock and Vibration Isolator—Data 
sheet, 2 pp, contains preliminary tech 
nical data on their new miniature 
shock and vibration isolator. Barry 
Controls Inc., 700 Pleasant St., 
Watertown, Mass. 

Circle 148, inside back cover 


Template for Miniature, Self-Locking 
Nuts—This template covers all con- 
figurations, all sizes of anchor nuts, 
including the standard hex nuts and 
gang channel. Kaynar Co., 280 E. 
16 St., Los Angeles, Calif. 

Circle 149, inside back cover 


Speed Changers—Bulletin 20B 6013-D, 
6 pp, includes arrangement diagrams, 
a selection table showing recom- 
mended unit size for standard motors, 
and a speed range table of speed 
changers. Allis-Chalmers Mfg. Co.., 
1002 S. 70 St., Milwaukee, Wis. 


Circle 150, inside back cover 


Remote Positioning—Bulletin F4331- 
1, 2 pp, describes velocity feedback 
servo system designed for high speed 
remote control of aircraft throttles, 
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Whenever weight is the problem in a new V-Belt drive 
design, then Dayton Cog-Belts are the solution. You can 
eliminate costly, unnecessary weight by as much as 28% 
without sacrificing one ounce of power, impairing efficiency 
or shortening life of the drive! How? Dayton Cog-Belts 
deliver 40% more horsepower per belt from the power 
source. Therefore, you can specify narrower, shorter sheaves 
shorter 


with less grooves . . . shorter and fewer belts . 


center distances . . . and lighter supporting frame members 
for a given power application. And in addition to saving 
weight, you save space and cost and gain compactness and 
power. 

What's more, with patented and exclusive Dayton Cog- 
Belts, you can be assured of maintaining the superiority of 
your finished products. Your customers will also profit by 
trouble-free, low-cost power transmission and increased 
productivity. 


For help on your drive design problem, take advantage 
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5 Cog Belts: do the, wrk of 
oP dwar V- Bolts 


40% BONUS POWER PERMITS. DESIGN FoR 
NARROWER SHEAVES FEWER GROOVES, 























| RESIST O'L, HEAT, DISSIPATE STATIC, 
| BELTS NOT AFRECTEO By O1L || 

| WITHSTANO HIGHER TEMPERATURES, 
| DISSIPATE STATIC BUILDUP 

’ 


Cog Balts ore: cooler running — 
| LARGER SURFACE AREA CF | 
COGS DISSIPATES HEAT FasTER 


of Dayton’s expert, experienced engineering staff. Write to 
Dayton Rubber Company, Industrial Division, Dept. 874 
Dayton 1, Ohio. 

Check These Exclusive Design Advantages: 

e The Tension Section flexes easily, giving longer 

e The Loading Carrying Section has maximum s 


as uneqd 


strength. e The Compression Section 
wise rigidity. e Preformed, integral Cogs flex uniformly for 
full grip. e Smooth, die-cut sides assure posit 
power. 

D.R. 1955 


GOLDEN JUBILEE 


Daytam,/ iulals ex 


YEARS OF PROGRESS 


World's Largest Manufacturer of V-Belts 





FOR A Catalogs and Bulletins. .......continued 
jet afterburner valves, test cell ap 
WIDE paratus and other sirnilar applications. 
The 26 volt d-c system consists of 
DIVERSITY | either a rotary or linear actuator with 
| integral potentiometer, a transmitting 
OF potentiometer, and a control box 
APPLICATIONS | housing other circuit components. 
| Barber-Colman Co., 1400 Rock St., 
Rockford, Ill. 
Circle 151, inside back cover 


Reproduction Materials—Brochure, 19 
Illustrated is a SUN | PP, describes materials available for 
Glass Grinding Ma- the preparation and reproduction of 
chine equipped with drawings and documents. A two-pag¢ 
a Ruthman Gusher materials selection chart designed to 
Coolant Pump. — _ = 
help in selecting film and paper best 


Gusher Coolant Pumps are versatile. They suited to any job is included. The 
come in a wide diversity of models to fit | original to be reproduced is matched 
Sen OO RO ee a with the equipment to be used in 
sin der in. den ent en ee oo this fully-illustrated chart. Eastman 
tronically balanced rotating assembly, heavy Kodak Co., Rochester 4, N. Y. 
MODEL 11022 duty pre-lubricated ball-bearings assure you Circle 152, inside back cover 
of long, trouble-free service at minimum 
maintenance cost. Write for our catalogue 
today. : . 
Hydraulic Accumulators — Catalog 
1536, 8 pp, includes 11 sizes, ranging 


in capacity from 10 to 1155 cu in. 


THE RUTHMAN ly ACHINERY CO. | Rated working pressure is 3000 psi 


Parker Appliance Co., 17325 Euclid 
1818 READING ROAD CINCINNATI, OHIO . 
Ave., Cleveland 12, Ohio. 


Circle 153, inside back cover 








——— 
a ae 


PRE-SET TAMPER PROOF | Alloy Tubing and Pipe—Bulletin, 4 


pp, describes tubing and pipe of a 
nickel-molybdenum alloy and a nickel 
molybdenum-chromium alloy. Car 
penter Steel Co., Union, N. J. 

Circle 154, inside back cover 


TIMER-RELAY 


Stainless Fasteners—Brochure, 8 pp, 
includes data and _ illustrations of 
screws, bolts, nuts, washers, rivets, 
nails, pins. Allmetal Screw Products 
Co., Inc., 821 Stewart Ave., Garden 
A unique one-piece drawn core-shell tas RY I é City, N, ¥. 

with embossed guide points increases oe Circle 155, inside back cover 
the mechanical operating life of the i 

Durakoal Timer-Relay five to six times, Current Controllers—Booklet, 4 pp, 
practically putting it in a “fail-safe . “ , 

class. These relays are available in single describes pneumatic-electric _ trans- 
or multiple units with single unit ca- | ducer which provides automatic con 


pacities of 10, 30 and 60 amperes. Time GUARANTEED FOR AC-DC APPLICATION 


delays from 0.15 to 20 seconds—any and: 


operate-release time combination. These © pe 
new 1955 relays are now in production @ No plunger sticking 


—no extra cost. @ No chatter 
See telephone directory for & Quiet operation 
local distributor, or write. F No double contacting 


DURAKOOL, INC. | Control Valves—Folder 14, 8 pp, de- 


ELKHART, INDIANA, U.S.A. eee 700 WESTON RD., TORONTO, CANADA scribes hydraulic and pneumatic con- 
trol valves. Versa Products Inc., Box 


ALL-STEEL 16, 249 Scholes St., Brooklyn, N. Y. 


y uj a k 0 0 aaa al Circle 157, inside back cover 
f 7 y Waban Controlled Volume Pumps—Bulletin 


H20-1, 4 pp, includes data on sim- 





trol of current input required in many 
types of industrial operations and 
processes. Conoflow Corp., 2100 Arch 
St., Philadelphia 3, Pa. 


Circle 156, inside back cover 
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Catalogs and Bulletins. continued 
plex and duplex models, capacities, 
pressures, materials of construction 
and mounting dimensions. Milton 
Roy Co., Station H, 1300 E. Mermaid 
Lane, Philadelphia 18, Pa. 

Circle 158, inside back cover 


Wrought Iron Pipe—Booklet, 8 pp, 
compares wrought iron and other types 
of pipe in terms of initial purchase 
cost, cost of installation and cost of 
maintenance. A. M. Byers Co., Clark 
Bldg., Pittsburgh 22, Pa. 

Circle 159, inside back cover 
Transmissions—Bulletin, 2 pp, de- 
scribes four different standard models, 
ranging in capacities from 1 to 30 hp 
and with as many as eight speed 
changes and gear ratios up to 6:1. 
Western Mfg. Co., 3400 Scotten Ave., 
Detroit, Mich. 

Circle 160, inside back cover 


Self-Locking Nuts—Catalog, 24 pp, 
has engineering data, specifications 
and price list. National Machine 
Products Co., 44225 Utica Road, 
Utica, Mich. 

Circle 161, inside back cover 


Flow-Control Switch—Brochure 20, 
12 pp, contains flow charts, wiring 
diagrams. Dept. 417, Hays Mfg. Co., 
W. 12 St., Erie, Pa. 

Circle 162, inside back cover 


Magnetic Amplifiers—Bulletin MA, 2 
pp, describes standard type amplifiers 
of toroidal construction. Hycor Go., 
Inc., 11423 Vanowen St., N. Holly- 
wood, Calif. 

Circle 163, inside back cover 


Powdered Metal Bearings—Booklet, 
30 pp, includes sizes for sleeve, flange, 
double and single hub spherical type 
bearings, and for thrust washers. Sec- 
tions also are devoted to this com- 
pany’s bearing material, which is avail- 
able in solid bar, cored bar and plate 
form. Keystone Carbon Co., St. 
Marys, Pa. 

Circle 164, inside back cover 


Fused Quartz—Bulletin, 2 pp, de 
scribes material for lenses and other 
optical applications. Amersil Co., Inc., 
685 Ramsey Ave., Hillside 5, N. J. 
Circle 165, inside back cover 


Asbestos Textiles—Manual, 16 pp, 
covers asbestos lap, roving, yarn, cloth, 
tubing, cord, wick, rope and tape and 
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versati/ity DUREZ 
rubber 


Some of the properties you want for a 
nent suggest the use of rubber but where can 
the others ? More often than you may suspect——in 
stocks with Durez 


compo 
you get 
rubber 
resins. Rubber 
producers have increased numerous properties of these 
materials substantially and added wo their value by 
Durez with nitrile, GRS and other stocks 

We have prepared a bulletin showing much that you'll 
want to know on this subject. No industrial library is 
complete without it, and we'll be glad to send you a copy 


e Ask for the newest edition of ‘Dure 
Resins in the rubber industry.’’ 
DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1508 Waick Road, North Tonawanda, N. Y. 


compounded parts 


usIng 


yur bulletin 


PHENOLIC RESINS 


for Industry since 1921 








ink of your Kaise 


Your Kaiser Aluminum Distributor can cut your un- 
necessary raw material outlay . . . cut your handling, 
insurance and depreciation costs . . . raise your produc- 
tion profits. 


He can do all this if you use his warehouse as your 
own! He carries a wide variety of aluminum: almost 
any size, shape or alloy—slit, sawed or sheared. By using 
his supplies, you can cut down your own stock, increase 
your working capital and reduce your carrying costs. 
Profit-robbing storage space can be converted into room 
for production. 


And his services don’t stop there! He’s geared to 
meet your emergency needs the minute you call. Be- 
cause of his wide experience in the metals field he can 
specify the exact type of aluminum your product re- 
quires. He can suggest methods of using aluminum more 
economically. He can supply you with small quantities 
for experimental work. 


All these services mean more profits for you because 
they lower your costs. Take advantage of the personal- 
ized service offered by your Kaiser Aluminum Distrib- 
utor. Call him today! 
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ATLANTA, GEORGIA, Emerson 3451 
Warehouse Division, Atlantic Steel Co. 
BALTIMORE, MARYLAND, Peabody 2-7300 
Hill-Chase Steel Co. of Maryland 
BEAUMONT, TEXAS, Phone 4-2641 
Standard Brass & Mfg. Co. 
BIRMINGHAM, ALABAMA, Phone: 9-2127 
Hanna Stee! Corporation 
CHICAGO METROPOLITAN AREA 
Fullerton Steel & Wire Co., Merrimac 7-2700 
Korhumel Stee! & Aluminum Co. 
Evanston, Illinois, Ambassador 2-6700 
Miratile Mfg. Company, Hudson 8-2200 
(Serves House Trailer Industry only) 
CINCINNATI, OHIO, Wabash 1-4480 
Morrison-Drabner Stee! Co. 
CLEVELAND, OHIO 
Copper & Brass Sales, Inc., Endicott 1-6757 
Nottingham Stee! Company, Atlantic 1-5100 
DALLAS, TEXAS 
Delta Metals, Inc., Phone: Logan 7443 
Earle M. Jorgensen Co., Riverside 1761 
DAVENPORT, IOWA, Phone: 3-1895 
Nichols Wire & Aluminum Co. 
DETROIT, MICHIGAN 
Copper & Brass Sales, Inc., Lorain 7-3380 
Steel & Aluminum Products Corp. 
Phone: Vermont 6-9285 
GRAND RAPIDS, MICHIGAN, Empire 1-6681 
Copper & Brass Sales, Inc. 
HONOLULU, T. H., Phone: 5-2541 
Permanente Cement Co. 
HOUSTON, TEXAS 
Earle M. Jorgensen Co., Orchard 1621 
Standard Brass & Mfg. Co., Blackstone 6531 
INDIANAPOLIS, INDIANA 
Hubbell Metals Inc., Phone: Hickory 9261 
F.H. 1 pc pany, Imperial 4321 
KANSAS city, MISSOURI, Baltimore 7760 
Hubbell Metals Inc. 
LOS ANGELES, CALIFORNIA 
Eureka Metals Supply Co., Mutual 7286 
Earle M. Jorgensen Co., Lorain 7-1122 
Reliance Steel Company, Adams 3-3193 
MIAMI, FLORIDA, Phone: 84-3165 — 84-2490 
Fullerton Metals Co. 
MILWAUKEE, WISCONSIN, Evergreen 4-6000 
Korhumel Steel & Aluminum Corp. of Wis. 
MINNEAPOLIS, MINNESOTA, Geneva 2661 
Korhumel Stee! & Aluminum Co. 
NEW ORLEANS, LOUISIANA 
Orleans Steel Products Co., Inc. 
Phone: Raymond 2116 
Standard Brass & Mfg. Co., Auburn 1381 
NEW YORK METROPOLITAN AREA 
T. E. Conklin Brass & Copper Co., inc. 
Phone: Walker 5-7500 
A. R. Purdy Company, Inc., Lyndhurst, N. J. 
Lyndhurst: Phone Webster 9-8100 
New York: Phone Chelsea 3-4455 
Newark: Phone Humboldt 2-5566 
OAKLAND, CALIFORNIA 
American Brass & Copper Co., Higate 4-2366 
Gilmore Stee! & Supply Co., Glencourt 1-1680 
Earle M. Jorgensen Co., Higate 4-2030 
PHILADELPHIA, PENNSYLVANIA 
Hill-Chase & Company, Inc., Delaware 6-5400 
PITTSBURGH, PENNSYLVANIA, Churchill 2-3000 
William M. Orr Co., Inc. 
PORT ARTHUR, TEXAS, Phone: 5-9377 
Standard Brass & Mfg. Co. 
PORTLAND, OREGON, Phone: Tuxedo 5201 
Eagle Metals Inc. of Oregon 





SAN FRANCISCO, CALIFORNIA 
Gilmore Steel & Supply Co., Klondike 2-0511 

SEATTLE, WASHINGTON, Phone: Lander 9974 
Eagle Metals Company 

SHREVEPORT, LOUISIANA, Phone: 2-9483 
Standard Brass & Mfg. Co. 

SPOKANE, WASHINGTON, Keystone 0587 
Eagle Metals Company 

ST. LOUIS, MISSOURI, Phone: Franklin 1-0212 
Hubbell Metals Inc. 

SYRACUSE, NEW YORK, Syracuse 72-6677 
A. R. Purdy Co., Inc. 

TULSA, OKLAHOMA, Phone: 85-1511 
Earle M. Jorgensen Co. 

WICHITA, KANSAS, Amburst 7-1208 —7-1209 
Genera! Metals, Inc 
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ponents. 


| 14 pp, 


Catalogs and Bulletins continued 


| contains photographs, drawings and 
| essential data in tabular fosm. Johns 
Manville, 22 E. 40 St., New York 16, 
N. ¥. 


Oil Seal—Manual, 


28 pp, covers se 





extruded and molded oil slingers and 
end face seals. Johns-Manville, 22 
40 St., New York 16, N. Y. 

Circle 167, inside back cover 


| All-Metal Locknuts—l older, 4 pp, de 
scribes locking action. Applications of 
the nut are illustrated in small draw- 
ings. Standard Pressed Steel Co., Box 
782, Jenkintown, Pa. 
Circle 168, inside back cover 
Subminiature Toggle Switches—Bulle- 
tin, 1 pp, gives rated performance and 
design data for 10 amp, 50 v, d« 
switches. Torsion Balance Co., Clif 
ton, N. J. 


Circle 169, inside back cover 


Transformers—Catalog S-101, 24 pp, 
lists 543 transformers and related com 
It contains detailed electrical 
and physical specifications for each 
unit. Chicago Standard ‘Transformer 
Corp., Addison and Elston, Chicago 
18, Il. 

Circle 170, inside back cover 
Variable Pitch Sheaves—Bulletin 
20B6082C, 4 pp, includes a table of 
general dimensions of ball-bearing mo 
tor bases. Allis‘Chalmers Mfg. Co., 
1002 S. 70 St., Milwaukee, Wis. 

Circle 171, inside back cover 
Small Motor Switches—Booklet E.C79 
describes toggle, rotary and 
push-button switches. Also includes 
tables of ratings. Cutler-Hammer, 
Inc., 296 N. 12 St., Milwaukee, Wis. 

Circle 172, inside back cover 


| Hydraulic Hose and Fittings—Catalog, 


16 pp, describes hose assemblies, cou 
plings, fittings, valves. Reda-Turner 
Mfg. Co., Inc., 311 Page Blvd., Spring 
field 4, Mass. 


Circle 173, inside back cover 


| Damping Devices—Booklet, 20 pp, 


discusses design, construction and 
operation of damping devices. De 
velopment of these components from 
the first simple dash pot to today’s 
unit is covered. Includes a complete 


| description of the development and 


Circle 166, inside back cover | 


lection, application and installation of | 


SOLID, 
MAN, 


SOLID! 
OR 


ARE YOU HEP? 


(A COMEDY OF ERROR) 


It's funny how many people 
still think solid wood is the only 
good wood. Truth is that lam- 
inated woods — and recently 
developed wood-and-plastic, 
wood - and - metal, or wood -and- 
fiber glass laminates — now offer 
far more advantageous charac- 
teristics for most uses. Today 
these laminates often serve ad- 
mirably where other materials — 
solid woods, metals, synthetics — 
fail. 


There are many sound reasons 
why the proper laminates may be 
the superior material for your 
use. Ask Gamble Brothers’ engi- 
neers to consider your needs and 
explain the advantages of lam- 
inates. No obligation, of course. 
Write today. 


More than 50 years of leadership 
in wood engineering . . . 


GAMBLE BROTHERS 


4605 Almond Avenue, 
Louisville 9, Kentucky 


INCORPORATED 


301 





WORLD'S 


302 


SEWING STEEL TOGETHER 
with 4-million-volt stitches 


Pieces of steel as large as railroad-car axles are being welded 
with speed and efficiency in the Cleveland Pneumatic plant. 

The world’s largest and most powerful general-purpose 
flash-butt electric-resistance welding machine is joining 
aircraft components now. This machine can butt-weld high- 
alloy steel pieces having a total cross-sectional area of as 
much as 67 inches. With low-carbon material, this area can 
be as large as 100 square inches. 

A limited amount of this machine’s extra time is now 
available on a contract basis to produce highest quality 
large-area welds on high-alloy steels at low unit costs. 

Write for Booklet E-855 which describes this machine and 
its capacities, and also tells you how our Contract Welding 


Department can be integrated with your production. 


Cleveland Pneumatic 


To0€ Compang, can 5, OHIO 


Department E-855 








3781 East 77th Street . Cleveland 5, Ohio 
BALL-SCREW MECHANISMS «+ AIR-OIL IMPACT ABSORBERS 
AIRCRAFT GROUND HANDLING EQUIPMENT 





LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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use of closed circuit diagrams and 
Inad-velocity charts for the measure 
ment of damping device performance. 
Gabriel Co., Dept. 5J, 1148 Euclid 
Ave., Cleveland 15, Ohio. 

Circle 174, inside back cover 


Pneumatic Filters, Lubricators, Con- 
trols—Catalog, 16 pp, describes single 
and combined units for filtering, lubri- 
cating and controlling pneumatic sys 
tems. Arrow Tools, Inc., 1900 S. Kost 
ner Ave., Chicago 23, Ill. 

Circle 175, inside back cover 


Electric Heating Units—Catalog, 40 
pp, describes strip, cylindrical, ring, 
cartridge, tubular, immersion heaters, 
hot plates, controls and accessories. 
Watlow Electric Mfg. Co., 1376 Fer 
guson Ave., St. Louis 14, Mo. 


Circle 176, inside back cover 


Sheeting and Tape—Catalog, 8 pp, 
contains technical data, descriptions, 
photos and application information 
Insulation Manufacturers Corp., 565 
W. Washington Blvd., Chicago, III. 

Circle 177, inside back cover 


Ruggedized Panel Instrument—Bulle 
tin, 2 pp, describes and illustrates 14 
in. series of instruments designed for 
size and weight reduction in electronic 
equipment subject to shock, vibration 
or temperature extremes. DeJUR- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 


Circle 178, inside back cover 


Portable Potentiometer — Bulletin 
F57CO-1, 2 pp, describes instrument 
for checking installations of temper 
ature measurement and control instru 
ments, both in the laboratory and 
field. Barber-Colman Co., Rockford, 
Ill. 


Circle 179, inside back cover 


Molded Rubber Parts—Catalog, 12 
pp, describes bumpers, suction cups, 
tips, seals and washers, electrical and 
automotive parts. Paul-Martin Rubber: 
Holyoke, Mass. 


Circle 180, inside back cover 


Corp., 


Pressure Pilot—Booklet, 4 pp. Interior 
and exterior construction are illus 
trated by captioned photographs. In 
formation is given on pressure ranges, 
together with corresponding Bourdon 
tube construction materials. Other 
data given includes specifications, di- 
mensions, connections, mounting, 
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finish. United States Gauge, Div. 
American Machine and Metals, Inc., 
Sellersville, Pa. 

Circle 181, inside back cover 


Socket Screws—Data sheets list physi- 
cal properties of socket screw prod- 
ucts. Bristol Co., Waterbury, Conn. 

Circle 182, inside back cover 


Lubrication Pumps—Bulletin, 2 pp 
each, gives descriptions of designs, with 
diagrams and operating specifications 
of each type. The oil and grease reser- 
voir assemblies are illustrated; dimen 
sions and capacities are tabulated. Tra 
bon Engineering Corp., 1814 E. 40 
St., Cleveland 3, Ohio. 

Circle 183, inside back cover 


Magnetic Brake and Clutch—Bulletin 
226-D, 8 pp, has selection data and 
includes specifications of magnetic 
brakes for re-rated NEMA frame sizes. 
Stearns Magnetic, Inc., 612 S. 28 St., 
Milwaukee, Wis. 


Circle 184, inside back cover 


Fluid Drive—Catalog 9419, 9519, 
8 pp, discusses advantages and applica- 
tions of these fluid drives, itemizing 
such factors as speed control, power 
savings, no-load starting, torque limi 
tation, acceleration control, shock ab- 
sorption and simplified installation. 
American Blower Corp., Detroit 32, 
Mich. 

Circle 185, inside back cover 
Waxes—Bulletin 22, 16 pp, describes 
line of paraffin and microcrystalline 
waxes. Sun Oil Co., Philadelphia 3, 
Pa. 


Circle 186, inside back cover 


Relief Valve—Folder 1:0, 4 pp, out 
lines the advantages and limitations of 
the four basic types of relief valves and 
typical applications for each, Fiuid 
Controls, Inc., 1284 N. Center St., 
Mentor, Ohio. 

Circle 187, inside back cover 
Strippable Plastic Coating—Bulletin 
M-3, 4 pp, describes temporary pro- 
tective coating for lacquered, painted 
and enameled surfaces. Spraylat Corp., 
1 Park Ave., New York 16, N. Y. 

Circle 188, inside back cover 


Titanium Alloy—Bulletin, 4 pp, lists 








Perkins custom-made Gears make any 


device—big or small, simple or complex - 


more efficient, 
more serviceable, 
more saleable... 


because every human and mechanical advantage in Gear 
Making goes into their production—and all under manage- 
ment who have spent their lifetime in the Gear Business. 


You furnish the specifications 


PERKINS MAKES: 
to customers’ specifications, in all mate- 
rials, metallic and non-metallic: bevel 
gears, ratchets, sprockets, ground thread 
worms, spiral gears, helical gears, spur 
gears with shaved or ground teeth. 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 


we'll produce the gears! 


7 
- 
ia 


= 


coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
make the spring you want when you waat it 
— in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12” and larger. Size of the 
compact coiler is only 7 1/2x16". A POWER 
MODEL is available. Information on request. 


PERKINS MACHINE & GEAR CO. 


105 Circuit Ave., WEST SPRINGFIELD, MASSACHUSETTS 
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metallurgy and chemistry of the alloy, 
properties and recommended heat 
treatment, forging, and welding pro- 





picture of a 


design engineer 


who had a 


power frans 
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mission problem 


Know who this fellow is? 


We'll tell you*, but first, here are the facts 
about the power transmission problem he 
licked with STOW flexible shafting. 


Briefly, this company had the problem of 
supplying power to a mower on a farm 
tractor, from the tractor’s power take-off 
which was 7 feet away. Raising and 
lowering the mower further complicated 
the problem because of the relative motion 
introduced between the ends of the shaft. 
Further, the drive used had to be depend- 
able, economical, easy to maintain and safe. 


*This Krengle’s Inc. engineer found the answer in 
STOW flexible shafting. 1-inch shafting, with spe- 
cially designed end terminals, was used for this job. 


your problems— 
(oh el A RE 





WRITE TODAY 


for Engineering Bulletin 525 
containing detailed information 
of Stow Flexible Shafting for 
power drives and remote control. 


MANUFACTURING CO. 
Originators of the Flexible Shaft 


426 State St., Binghamton, N. Y. 


Catalogs and Bulletins continued 


cedures. Mallory-Sharon ‘Titanium 
Corp., Niles, Ohio. 


Circle 189, inside back cover 


Limit Switches—Bulletin 802T, 10 pp, 
describes line of oiltight switches for 
machine tools. Allen-Bradley Co., 
136 W. Greenfield Ave., Milwaukee 
4, Wis. 

Circle 190, inside back cover 


a 


Motor Controls—Catalog, 27 pp, de- 
scribes controls, starters, relays and 
contactors, full and reduced voltage 
starters, regulators. Allen-Bradley Co., 
136 W. Greenfield Ave., Milwaukee 
4, Wis. 


Circle 191, inside back cover 


Flareless Tube Fittings—Bulletin 385 
D, 8 pp, describes fittings for high 
pressure that require no flaring, weld 
ing, threading or soldering. Imperial 
Brass Mfg. Co., 1200 W. Harrison St., 
Chicago 7, Il. 

Circle 192, inside back cover 


Integral Brakemotor—Bulletin 1500, 
4 pp, describes electric motors of 3 
to 50 Ib.-ft. torque ratings (continu- 
ous) having brake mechanism in same 
housing with motor. Louis Allis Co., 
Milwaukee 7, Wis. 

Circle 193, inside back cover 


Hydraulic Cylinder—Bulletin H-104K, 
8 pp, contains data on line of heavy 
duty 2000 psi. hydraulic cylinders in 
14 through 12 in. bores, up to 22-ft. 
strokes and 19 different mounting 
styles. Miller Fluid Power Co., 2040 
N. Hawthorne Ave., Melrose Park, Ill. 

Circle 194, inside back cover 


Sheet Mica Products—Catalog 25, 30 
pp, describes compressed sheet mica 
products for such parts as milled 
molding plate, segment plate, plate 
for flat work, flexible plate for cold 
forming, silicone bonded sheets, paper 
and cloth. Macallen Co., Newmarket, 
N. H. 

Circle 195, inside back cover 


Shut-Off Valve—Bulletin, 1 pp, de- 
scribes valve for vacuum or high pres- 
sure service, to 100 psi, 180 F max. 
Associaated Valve & Engineering Co., 
1150 W. Marquette Road, Chicago 
21, Tl. 


Circle 196, inside back cover 


Motor-Gear Train—Catalog sheet, 2 
pp, includes dimensional drawings, 
performance features and a table giv- 
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Catalogs and Bulletins continued 
ing motor length, gear train length 
and related data. John Oster Mfg. 
Co., 1 Main St., Racine, Wis. 

Circle 197, inside back cover 


Transducers—Bulletin KCE-491, 4 pp, 
describes and illustrates method of 
evaluating transducers for absolute 
linearity, sensitivity, phase and fre- 
quency characteristics. Crescent En- 
gineering & Research Co., 11632 
McBean St., El Monte, Calif. 

Circle 198, inside back cover 


Switches—Bulletin, 25 pp, has data on 
mechanical and electrical character- 
istics of switches of the rotary step 
type. Daven Co., 191 Central Ave., 
Newark 4, N. J. 

Circle 199, inside back cover 


Babbitt Metai—Brochure, 4 pp, de- 
scribes properties and composition of 
a lead-base babbitt metal. Graphi- 
tized Alloys Corp., 44 Trinity PI., 
New York 6, N. Y. 

Circle 200, inside back cover 


Flexible Shafting—Bulletin, 8 pp, de- 
scribes and illustrates line of flexible 
shafting for power transmission in 
tools, machinery, processing equip 
ment, instruments. Elliott Mfg. Co., 
91 Prospect Ave., Binghamton, N. Y 

Circle 201, inside back cover 


Hydraulic Components—Booklet, 14 
pp, describes valves, pumps, cylinders, 
accessory equipment. Industrial Hy- 
draulics Div., Cessna Aircraft Co., 
Hutchinson, Kansas. 

Circle 202, inside back cover 


Dip Coating—Instruction Bulletin 1, 
2 pp, gives temperatures and heating 
periods for sample applications of 
vinyl coating. Chemical Products 
Corp., King Philip Road, East Provi- 
dence, R. I. 

Circle 203, inside back cover 


Constant-Force Springs—Bulletin 310 
N, 16 pp, includes suggestions to 
facilitate the design of springs and 
spring motors. Hunter Spring Co., 
Lansdale, Pa. 

Circle 204, inside back cover 


Hydraulic And Pneumatic Compo- 
nents—Bulletin 175, 34 pp, describes 
and illustrates line of selector valves 
(solenoid and manually operated), re- 
strictor valves, sequence valves (slide 
and poppet types), check valves, and 
shut-off valves (solenoid and manually 
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EFAGLE WMULIIFLEX 
(multiple cirevit) FES@T timer 


For controlling operation phases of electrically energized de- 
vices in processing work. The Multiflex Reset Timer closes 
and opens one to six circuits during a time interval started by 
push button, limit switch or other means. It’s the only mullti- 
ple circuit timer that provides a calibrated scale for quick, 
independent adjustment of each circuit. Time changes are 


made rapidly by moving a 
simple slide adjustment. Set- 
tings are possible to 1% of 
full scale. Vernier knobs are 
provided for use where more 
accurate settings are re- 
quired. Multiflex Timers are 
available with time scales 
from 30 seconds to 5 hours. 
Send for free bulletin. 


TYPICAL TIME CYCLE 
PRESS BUTTON TO START 
{ (Time in Seconds) 
0 5 10 15 20 2s 
T 
CLAMP | 


| POSITION 


HEAT ON 











Ww 








TIMER HOLDING CONTACT 


ae ee 




















EAGLE SIGNAL CORPORATION 
industrial Timers Division, Dept. PE-£55 
MOLINE, ILLINOIS 


Please send Bulletin 130 containing ful! ata of 


Multifiex Reset Timer 


NAME AND TITLE 
COMPANY 
ADDRESS 


city 





| 


| NEY’S small parts 
play a BIG part 


in precision instruments 


Reliability of many precision elec- 
trical instruments depends upon 
accurate transmission of electrical 
signals between moving parts. The 
Potentiometer Division of the Fair- 
child Camera and Instrument Corpo- 
ration has selected Ney Paliney #7* 
for use as wipers and sliders in their 


Arrows point to Paliney #7 contacts 
used in this Fairchild Type 746 Pre 
cision Potentiometer 








precision potentiometers because 
Paliney #7 provides the important advantages of a long life with excel- 
lent linearity and the ability to hold noise at a minimum. 

Ney manufactures many other precious metal alloys which, like 
Paliney #7, have ideal electrical characteristics, high resistance to tarnish, 
and are unaffected by most industrial atmospheres. Ney Precious Metal 
Alloys have been fabricated into slip rings, wipers, brushes, commutator 
segments, contacts, and intricate component parts and are used in high 
precision instruments throughout industry. Should you have a contact 
problem, a call to the Ney Engineering Department will result in study 
and recommendations which will improve the output of your electrical or 
electronic instruments. 


THE J. M. NEY COMPANY ® 109 ELM ST., HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812 


*Registered Trade Mark 9NYS5B 








for SUPERIOR DESIGN 


SERIES “J CYLINDERS 
for rugged, trouble free service 


e CARTRIDGE . . . rod-wiper, packing, bushing in one unit. 
RUGGED BODY ... all steel end caps and barrel. 


e PISTON RINGS ...step-cut joint, sealing in both directions, 
long life, minimum leakage. 


PRESSURE ... 2,000 psi heavy-duty .. . 3,000 psi non-shock. 
SIMPLICITY ... no tie-rods .. . no retainer rings. 


Write for Bulletin No. 53 


Hydro-Line MWMauupacturiug Ca. 


5642 PIKE ROAD e ROCKFORD, ILLINOIS 





Catalogs and Bulletins continued 


operated). Line drawings, tables and 
flow charts give construction and op 
erating specifications. Aircraft Prod 
ucts Co., 300 Church Road, Bridg« 
port, Pa. 

Circle 205, inside back cover 


Knob Lock—Data sheet, 2 pp, de 
scribes knob locks and pull handles 
for holding control settings undet 
conditions of shock and _ vibration. 
Raytheon Mfg. Co., 100 River St., 
Waltham 54, Mass. 

Circle 206, inside back cover 


Permanent Mold Castings—Folder, 4 
pp, describes advantages and qualities 
of non-ferrous permanent mold cast 
ings. Chart presents technical and 
metallurgical data covering non-fer 
rous alloys presently cast. Buckeye 
Brass & Mfg. Co., 671 N. Main St., 
Mansfield, Ohio. 

Circle 207, inside back cover 


Adjustable Speed Drive—Bulletin 
GEA-6234, 8 pp, describes general- 
purpose full-wave adjustable-speed 
drive having printed control circuits. 
General Electric Co., Schenectady 5, 
N. Y. 

Circle 208, inside back cover 


Voltage Stabilizers—Data sheet, 2 pp, 
describes standard models of har 
monic-filtered voltage stabilizers. Ray 
theon Mfg. Co., 100 River St., Wal 
tham 54, Mass. 

Circle 209, inside back cover 


Laminated Plastics and Vulcanized 
Fiber—Folder, 4 pp, gives character 
istics and properties of some 30 lami 
nates and 10 fibers. Taylor Fiber Co.., 
Norristown, Pa. 

Circle 210, inside back cover 


Automatic Industrial Controls—Cata 
log, 43 pp, includes temperature, 
level, pressure and flow controls 
General Controls Co., 801 Allen Ave., 
Glendale 1, Calif. 


Circle 211, inside back cover 


Porous Air Filters—Bulletin 117, 8 pp, 
covers operation of filter in which 
movement of the compressed gas is 
used to achieve initial separation 
R. P. Adams Co., Inc., 225 E. Park 
Ave., Buffalo 17, N. Y. 

Circle 212, inside back cover 


Electric Motors—Bulletin SDA-155, 
8 pp, describes line of 4 to 30 hp, 
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Catalogs and Bulletins .... continued 


single-phase, polyphase and d-c mo- 
tors. Peerless Electric Co., W. Market 
St., Warren, Ohio. 

Circle 213, inside back cover 


Die Castings—Engineering Guide, 15 
pp, contains American Die Casting 
Institute standard specifications, tol- 
erance tables and physical properties 
of die casting alloys. Parker White 
Metal Co., 2150 McKinley Ave., 
Erie, Pa. 

Circle 214, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Noise Measurement and Control 

Booklet, 17 pp, contains detailed in- 
formation on noise measurement and 
control. Dangerous noise levels and 
their effect on hearing are discussed 
Basic noise measuring instruments 
are studied in detail and information 
given on operating and calibrating 
this equipment. 

Noise control methods discussed 
include vibration isolation, redesign 
of critical machinery parts, enclosures 
for objectionable noise sources, and 
individual worker protection. Hermon 
Hosmer Scott, Inc., 385 Putnam 
Ave., Cambridge, Mass. 


Aluminum and Magnesium Castings— 
Guide, 57 pp, to the design and spec- 
ification of aluminum and magne- 
sium sand, permanent mold and die 
castings. Factors entering into the 
successful sand, permanent mold or 
die casting of a light-metals part, 
including all methods and materials, 
are discussed. Characteristics of all 
conventional aluminum and magne- 
sium casting alloys are described in 
tables and charts. Rolle Mfg. Co., 
[hird and Cannon Ave., Lansdale, 
Pa 


Simplified Drafting—Booklet, 36 pp. 
Through the medium of sample draw- 
ings of engineered parts and assem- 
blies, eleven rules (from the use of 
word descriptions for simple parts to 
making free-hand. drawings wherever 
possible) are illustrated and a com- 
parison made between traditional and 
simplified methods. American Ma- 
chine & Foundry Co., 11 Bruce PI. 
Greenwich, Conn. 
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the 
right 
epeed 
for 
every 
need / 


fractional HP Vari-Speed 


MOTODRIVE 


compact, attractive design 


Within streamlined, metallic blue housing is 
REEVES’ “weatherized” motor, time-tested 
speed changing mechanism, and heat-treated 
helical gear speed reducer. Maximum space 
for vertical model only 165¢" x 214%4"x 11%". 


Other models equally compact, 


simple, accurate operation 


14-turn handwheel on Speedial indicator gives 
you stepless, accurate speeds from 3 to 4660 
rpm’s—within a 2:1 to 10:1 speed range. Elec- 
tric remote or automatic controls also avail- 
able. 
Wow 
45° y . \ te Ss : Horizontai 
Model « ; Ya 70 , Model 


versatile application 


Select your exact needs from 112 assemblies: 
V4, ¥% or % hp. units; horizontal left or right, 
vertical, or 45° left or right models; horizontal 
or vertical down output shaft. 


Write Dept. K19-M543 for complete bulletin. 


REEVES PULLEY COMPANY + Columbus, Indiana 
Division of RELIANCE Electric and Engineering Co. 
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FOR BETTER 


SPEED CONTROL 


MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


FINGERTIP 
SPEED CONTROL 


* TACHOMETER 
PROPORTIONING 


¢ TENSION OR 
POSITION CONTROL 


¢ MOTOR INTEGRATORS 
¢ BI-DIRECTIONAL 

* DYNAMIC BRAKING 

¢ SERVO CONTROL 


Sewegpect 


DIV. of ~ ELECTRO DEVICES In 


4 Godwin Ave. Paterson, N. J 








eA a wc 
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Ad Libbing by the Editor 


Well here I am in a London hotel 
writing this column after two weeks 
roaming around England, visiting 
inanufacturing plants and discussing 
engineering design with many differ- 
ent people. 

Summarizing, and perhaps oversim- 
plifying, I found the English people 
not stuffy, very gracious and hospita- 
ble, and their engineers equal to the 
best. The old bromide that the Eng- 
lish factories do not know how to pro- 
duce by “mass production” methods 
is utterly false. On the other hand 
they appear to be highly conservative, 
slow to take up new ideas in a big 
way, and rather “slowish,” as the 
Englishman puts it, to discard any- 
thing he possesses. 

England is an old country that, in- 
sofar as English people are concerned, 
has always been England. The vari- 
ous invasions of Angles, Saxons, Nor- 
mans and others are regarded perhaps 
in the same way as Americans regard 
the floods of immigrants that come 
over in waves. Hence, Englishmen 
hold fast to their history, their tradi- 
tions, their castles and all else that 
has come down to them, particularly 
their personal liberty. And a man’s 
home is still his castle. 

Motoring along on the main road 
from London to Birmingham, we had 
a few short stretches of three lane 
highway. We also had many “bottle- 
necks,” towns in which the main 
street was not much more than 
twenty-five feet from the front wall 
of one house to the wall of the house 
opposite. The sidewalk was perhaps 
three feet wide, not sufficient for two 
people to walk abreast. Trafic must 


be extremely slow. And the problem 
presented is a difficult one. 

The American solution would be to 
tear down the houses and widen the 
street or build a wide highway that by- 
passes the town. Neither solution is 
acceptable to the Englishman. If the 
home owners do not agree to selling 
their houses, they cannot be com- 
pelled “to surrender their castle”; 
public opinion would back them 
strongly. To build another highway 
to skirt the town would destroy too 
much farm land and the British Isles 
must produce more crops to feed 
their 50,000,000 people. Well how 
about turning the “landed estates” 
over into farm land? That is un- 
thinkable. It would smash too much 
into British tradition. 

So here they have a problem. The 
English cannot do much about widen- 
ing their roads, nor can they build 
many new ones. Hence traffic is get- 
ting too crowded for comfort and not 
many automobiles can be produced 
for sale in England. About half the 
production now is for export. And 
because the number of cars produced 
cannot be increased greatly, quantity 
production as practiced in the U.S.A. 
will be limited. 

But do not for a moment think 
that the English do not know how 
to “mass produce.” At the Austin 
plant, just outside of Birmingham, | 
saw lines of transfer machines turning 
out engine blocks about as fast as 
any Detroit factory does it. 

Well, more about that later. To- 
off to Holland and then 
Germany and Switzerland. There is 
much to tell. —G. F. N. 


morrow, 
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Users of tubing for cylinder applications 
now you can have this new... 


J&L Cold Drawn ELECTRICWELD 


Tubing with a ID Finish 


Reduces your overall production costs in appli- 
cations like these 


cylinder tubing 
hydraulic and pressure tubing 
shock absorbers 


ordnance components 


This new drawn-over-mandrel grade tubing with 
its mirror-like inside surface finish is today busy 
helping manufacturers reduce or entirely elimi- 
nate costly machining on many applications and 
is being substituted for more costly types of steel 
tubing. For example, it may be used, without in- 
side honing, for many cylinders through which 
plungers are passed. 

J&L Cold Drawn ELECTRICWELD Tubing 
with a Special Smooth ID finish combines the 
phy sical advant: iges imparte <d by today’s modern 
electric welding techniques with those of cold 
working. It withstands high internal hydrostatic 
pressures, carries heavy torsion loads, re ‘sists high 
frequency vibration, and offers a favorable weight- 
to-stre ngth ratio for applications in which loading 
occurs in all directions. 


J&L Cold Drawn ELECTRICWELD Tubing 
can be furnished in its three specifications in OD 
sizes from %-inch to 24 inches and in wall thick- 
ness from 20 to 10 gage, 0.035 and 0.134-inch 
respectively. 


This new booklet provides the information you need 
. specifications . . . tolerances . . . chemistry .. . 
| mechanical properties . . . annealing . finishes. 


Send for your free copy today! 


Jones & Laughlin Steel Corporation - 
Dept. 409, 3 Gateway Center, Pittsburgh 30, Pa, 


Send me a copy of your new Cold Drawn ELECTRICWELD 
let. 


STEEL Es 


sn ee lc 
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NEW COMPACT 
STEARNS MAGNETIC 
DISC BRAKES 


ABSTRACTS 


NOM 





for New Motor Sizes 


Stearns magnetic disc brakes 
eliminate waste time by stopping 
electric motors instantly ... speed 
output by holding unbalanced 
loads during machining, assem- 
bling, etc. Now Stearns magnetic 
brakes — choice of leading motor 
manufacturers — are built to fit 
rerated NEMA motor frames in 
1/20 hp to 100 hp size range, 
AC or DC. 








Motor Frame or Floor Mounting. 
New Stearns brakes are built to 
mount on NEMA frames 42-C, 
48-C, 56-C, 66-C, 182, 184, 213- 
286 — and can be adapted to 
mount on NEMA C flange face 
motors in 364-404 frame sizes. 
Stearns-type motor mounting and 
floor mounting also available. 


Wide Torque Range For Wide 
Variety of Jobs. Torque range 
from 6 lb in. to 7,500 lb ft. With 
this range you can match torque 
to load conditions, shaft speed, etc. 


New Shorter Size. Permits instal- 
lation in close quarters. 


Easy Adjustment. No special tools 
required. Easy torque and wear 
adjustment. Long-lasting linings 
easily replaced. 


An Enclosure For Every Need. 
Explosion-proof — dust and water- 
proof — standard. Vertical or 
horizontal. 


A Maintenance Man's “Dream” 
Unit. Simple to install — easy to 
maintain, Can be completely dis- 
assembled and reassembled in a 


few minutes. 
1118 


Send For New Bulletin 


Get complete details onnew 
Stearns brakes. Write for 
brake portfolio 604-F-4. 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS Le MAGNETS 


STEARNS MAGNETIC, INC., 631 S. 28th St., Milwaukee 46, Wis. 


Spot Welds Work Well 
In Titanium 


Abstracted from “Spot Welds Work Well 
in Titanium,” by M. L. Begeman, Pro- 
fessor Mechanical Engineering, and Frank 
W. McBee, Jr., Defense Research Labora- 
tory, University of Texas, Austin, Texas, 
American Machinist, Dec. 20, 1954. 


Spot-welding commercially pure Ti- 
75a has proved satisfactory, although 
many problems remain on welding of 
high-strength alloys and welding ti- 
tanium to other metals. 

The only cleaning required of test 
coupons of 22 gage Ti75a_ before 
welding was degreasing with carbon 
tetrachloride. Samples were held in a 
fixture to insure correct alignment, 
and at least three specimens were 
welded under each set of conditions. 

Important results of this program 
included the following: 

1. A slight finning at the weld in- 
terface is typical of spot welds in 
titanium. 

2. Highest tension-shear and direct 
tension weld strengths are generally 
obtained with low weld current and 
short time, although satisfactory re- 
sults are obtained over a wide range 
of currents and times in commerci- 
ally pure titanium. 

3. Ductilitvy indication at the 
welds (ratio of direct tension to ten- 
sion-shear strength) varied consider- 
ably with specimens, from 0.47 to 
0.31, probably because of erratic 
properties of titanium. The average 
is low compared to 1020 steel’s aver- 
age of 0.50. Aluminum 24ST has an 
average ductility ratio of 0.35. 

4. Hardness determinations were 
made across the weld nugget through 
the heat-affected zone into the parent 
metal. There was little increase in 
hardness, even in the nugget. Parent- 
metal hardness of 195 Khn (1 kg 
load) increased to 240 Khn at the 
edge of the weld and to 250 Khn at 
the nugget center; not enough in- 
crease to cause embrittlement. Varia- 
tions in weld time, current or tip 
force had no influence on hardness. 

5. Weld indentation will normally 
not exceed 8 to 10 per cent just prior 
to the point where flashing begins. 

6. Weld penetration ratio of 90 
to 95 per cent can be allowed with- 
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Abstracts continued 
out affecting weld quality—higher 
than in most other materials. 

Failures when coupons of 'Til00 
follows: a) 
how heat welds sheared through the 
welds under shear load and showed 
plug failure in tension; b) medium 
heat welds all failed as plugs; c) high- 
heat welds failed by tearing of sheet 
near weld. 


were tested occurred as 


Magnetic Amplifier Control 
Of D-c Motors 


Abstracted from “Magnetic Amplifier 
Control Of D-c Motors,” by A. Kusko, 
Member AIEE, Massachusetts Inst. of 
Tech., Cambridge, Mass. and J. G. Nel- 
son, Non-member AIEE, Minneapolis- 
Honeywell Regulator Co., Minneapolis, 
Minn.; presented at AIEE Winter Gen- 
eral Meeting, Jan. 31-Feb. 4, 1955, New 
York, N. Y. 

Although considerable work has been 
done on the operation of adjustable- 
speed d-c motors with armature power 
supplied by thyratrons, and by metallic 
rectifiers controlled with adjustable 
transformers, there is little informa- 
tion available on the use of magne- 
tic amplifiers for this purpose. An 
experimental study was made of the 
steady-state operation of a d-c motor 
with armature supplied 
through metallic rectifiers and con 
trolled by saturable reactors or mag- 
netic amplifiers. The speed-torque 
characteristics of the motor were de 
termined for the control 
methods. The effectiveness of simple 
feed-back connections and the use of 
external inductance 
improving the 


power 


various 


armature-circuit 
was ascertained in 
speed regulation. 
The control of the armature volt 
age of an adjustable-speed d-c motor 
by means of saturable magnetic de- 
vices produces well defined torque- 
speed characteristics. Saturable re 
actor control results in nearly 
characteristics at each 
contro] current; magnetic 
amplifier control produces approxi- 
mately constant-speed characteristics 
at each level of control current. 
Continuity of conduction of the 
armature current influences the shape 
of the torque-speed characteristics of 
the controlled motor. With satur 
able-reactor control, discontinuous 
conduction in the armature current 
results in speed-torque characteristics 
adhering closely to constant torque 


con- 
stant-torque 
level of 
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if your piston seal problem involves low friction 


losses, no leakage, high working pressures, 


resistance to corrosion, vibration fatigue and 


damage ... Bellofram is the answer. 


Beliofram the long stroke, deep 
convolution constant area diaphragm 
which performs both bellows and dia- 
phragm functions offers the de- 
signer and manufacturer some ]9 spe 
cific advantages as a piston seal for 
use in pressure sealed mechanisms 
Free positioning with complete relax 
ation at all points within its designed 


stroke, the Bellofrarm has valuable ap- 


CLASS 1 FLANGELESS CLASS 2 FLANGE TYPE 
BEAD TYPE NARROW CONVOLUTION 


CLASS 3 
BEADED-FLANGE TYPE 


CLASS 4 FLANGE TYPE 
WIDE CONVOLUTICN 


ee 


; ae 
plication in instru-~ 
ments to convert 
pressure into force or displacement 
with extreme accuracy; in power ac- 

.ators and motors to convert pres- 
sure into a long stroke at high thrust 
mechanical friction; 


levels without 


and as seals to prevent leakage of 
liquid or gas across a moving piston 
without introducing friction or spring 


gradient. 


Bellofram Seals are manufactured in 
four distinct classes, to meet the needs of 
a broad range of pressure sealed mecha- 
nisms. Over 300 standard sizes are avail- 
able, for cylinder bores from 1” to 6”. You 
also have a choice of numerous elastomer- 
fabric combinations, ranging from Nitrile 
Rubber and Nylon to Silicone Rubber and 
Dacron. This tremendous variety permits 
selection of the most effective Bellofram 
Seal for your application. Contact Bello- 
fram now, for complete information on 
the benefits offered you by Bellofram Seals. 


Competent Engineering Counsel Available. 
Write for new Bellofram Catalog 
\conthingng Specifications, Descriptions and Application Data, 


® 
ellofram 
COR FPO RR A YT Yaa 


141 MOODY ST., WALTHAM 54, MASS. 
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POWDERED METAL PARTS 
y 
Detroit Sintered Metals 


ASSEMBLE EASILY 


Structural parts, 
even with intricate 
contours, are made 
so accurately they 
assemble easily 
and quickly, are 
inaiathbapeshhe, and usually 
require no machining. This 
adds up to SAVINGS FOR 
YOU in time and money. We 
are in position to mass pro- 
duce powdered metal parts 
for home appliances, cars, 
trucks, tractors, aircraft, road 
machinery, etc. We supply 
infiltrated parts for 
extra strength. 
Should you require 
chrome or cadmi- 
um plated parts, 
our special plating 
process insures a 
lasting, bright fin- 
ish. Try us. You 
will like our fast 
delivery; the ac- 
curacy on all 
dimensions. 











FREE! | 


Send today for our illustrated 
folder. You can use the data 
it contains. 








Abstracts 


levels. Under magnetic-amplifier con- 
trol, continuous conduction in the 
armature current results in speed-tor- 
que characteristics which may not be 
exactly constant-speed, but are 
straight-line in nature and which can 
be altered by simple feedback arrange 
ments. An external armature-circuit 
inductor is necessary to achieve con 
tinuous conduction. 
Compensation feedback 
tional to armature current may be 
applied to a magnetic-amplifier con- 
trol system where the armature cur- 
rent has continuous conduction to 
obtain at one speed a torque-speed 
curve with zero speed regulation 


prope IT- 


The remaining torque-speed curves in 
the range show either a rise or drop 
in speed. The addition of armature- 
voltage feedback to this system re- 
sults in torque-speed curves with close 
speed regulation at all speed levels 
in the range. 

The type of magnetic-amplifier con 
trol system described in this paper is 
suited to applications requiring speed 
regulation of the order of 2 per cent 
at one speed and a speed range of the 
order of 10 or 20:10. For this purpose 
the system is simpler than a thyratron 
system and is of the order of com- 
plexity of an adjustable transformer 
metallic rectifier system where field 
winding is supplied from rectifier. 


Science, Statistics and 
Reliability Engineering 
Abstracted from “Science, Statistics and 
Reliability Engineering”, by J. C. Bear, 
Non-member AIEE, Aeronautical Radio, 
Inc., Washington, D. C.; presented at 
AIEE Winter General Meeting, Jan. 31- 
Feb. 4, 1955, New York, N. Y. 
Reliability engineering has arisen 
with the multiplying complexity and 
importance of electronic products 
and copes with all of the phases in 
the evolution of a product, from the 
designer to the user and back to the 
designer. The reliability of an elec- 
tronic product can be defined as the 
probability that the product will give 
satisfactory performance for a speci- 
fied period of time when used in the 
manner and for the purpose intended. 
This definition will serve to convey 
the scope of reliability engineering, 
which originates when a product is 
conceived, follows it through specifi- 
cation, design, development, manu- 
facture, use and maintenance, and 


continued 


then returns to the point of origin 
for the development of a new or im 
proved product. This definition is 
stated in the form of a prediction 

The objective of reliability engi 
neering is to present the design engi- 
neer with a systematic method fo 
predicting the degree of satisfactory 
performance he may expect from his 
product. There are many such meth 
ods already in use in the form of 
equipment evaluation programs that 
feed failure information back to the 
designer—and the problem of im 
proving reliability is one of degree 
But this degree is not small; conside: 
ing the increasing reliance we are 
placing on electronic 
there appear to be several orders of 
magnitude of room for improvement 
We want to provide the designer not 
only with a method for improving 
existing products, but also with 
means for forecasting the reliabilit 
of new products. Even further, we« 
would like to furnish a measure of the 
certainty of his prediction. 


equipment, 


The reliability engineer is faced 
with the task of developing long 
range predictions. The most efficient 
approach appears to lie in using the 
scientific method—whic hhas evolved 
over the years for the exact purpose of 
developing valid predictions. The re 
liability engineer who take this ap 
proach may be guaranteed success—at 
least on a logical basis. But it is not 
so simple as all that. 

The engineer has not usually been 
subjected to training in the scientific 
method, nor in the special field of 
statistics. If the engineer did have 
more formal training in the techni- 
ques of science, it does not follow 
that he would possess the imagination 
required to climb out of a miscella- 
neous pile of data and up to a valid 
generalization. He does not always 
realize that it is necessary to state his 
generalizations in such a form that 
they can be tested and experimentally 
verified. Even while we know that 
these things must be done, we can- 
not say exactly how to proceed. The 
engineer can become adept in these 
matters only through a study of sci 
ence, its method, and its language. 
Until the time that university curri 
cula and on-the-job training catch up 
with this need, the statistician-con 
sultant is certain to remain the reli 
ability engineer’s closest ally. 
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here are basic 
Cylinder Powered 

MECHANICAL MOVEMENTS 
that can be put to work 
for YOU! 



















lr YOU HAVE a push, pull, lift, press, 
clamp or control problem, Hanna Cylinder Power can be the 
















answer. The mechanical movements here illustrated may suggest 
ways Hanna Cylinders can be used to simplify the actuation 
and control of machines or equipment and to replace or 
reduce manual effort. 








In the majority of cases, you can select a standard cylinder 
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model to meet your specific requirements from the broad 












Hanna Hydraulic and Pneumatic lines. Regardless of whether STRAIGHT PUSH - d » 
you choose a “standard” or “special” the Hanna label Os —— 
assures you of quality developed through fifty years of yy ‘| } 
, concentration on cylinders and their control valves! . a, | as 





{ 4 POSITIVE — 

with TWO CYUNDER 
SEND for your Free copies of these valuable Hanna Catalogs: Door 
TRAMMEL PLATE 


No. 236A HANNA LOW PRESSURE CYLINDERS 
No. 233B HANNA HIGH PRESSURE CYLINDERS 
No. 750A HANNA MEDIUM PRESSURE CYLINDERS 
No. 254 HANNA CONTROL VALVES 


Hanna Engineering Works 


1763 ELSTON AVE. e CHICAGO 22, ILL. 








HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
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A typical day fora 
rubber part molded frem 


SILICONE by ROTH 


+ 550° HEAT 


| 
| 
| 
| 
| 
| 
| 
| 
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WATER, WIND, CHEMICALS AND 
ELECTRICITY SOLVENTS 


Do you have a rubber part problem that can’t be solved due 

to temperature extremes, weathering, resistance to chemicals 
or poor dialectric properties? If so, ROTH Rubber may have 
the answer in molded Silicone parts. It costs only a phone 
call or letter to find out if ROTH can solve your problem. 
Why not let ROTH work on it for you? No obligation. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. This unusual kit 
contains actual rubber samples with hardness from 5 to 100 
Durometer...gives ASTM specs and lists uses for each sample. 
Sorry, but offer must be limited to engineers and rubber 


buyers only. Please ask for Roth Rubber Sampler No. PE1O. 
R COMPANY 


1856 S. 54th Avenue, Chicago 50 


Custom Manufacturers of Industrial Rubber Products Since 1923 





NEW 
BOOKS 





Nomography and Empirical 
Equations 


Date S. Davis, Professor of Chemical 
Engineering, Virginia Politechnic In- 
stitute. 6 x 9} in., 236 pp. Published 
by the Reinhold Publishing Corp.. 
430 Park Ave., New York 22, N. Y. 
$675. 

Written in a logical, easy-to-under 
stand style, this book gives many 
engineering applications of empirical 
equations and nomography, and shows 
how to use these tools to speed up 
calculations. 

Part One explains the development 
of empirical equations for two- and 
three-variable data. New technique 
utilizing trigonometric and hyperbolic 
functions, the modified Gompertz 
equation and other devices for two 
variable data are described, along with 
simple methods for correlating three 
variable data. Part Two covers the 
theory and construction of several im 
portant types of alignment and line 
coordinate charts. With the aid of 
illustrations, the book shows the 
step-by-step construction of these 
charts and points out their value and 
uses in correlating data rapidly, simply 
and accurately. 


Computer Development 
(SEAC and DYSEAC) at NBS 


NBS Circular 551, 8 x 104 in., 146 
pp. Published by the Government 
Printing Office, Washington 25, D. C. 
— 

[his book presents the more im- 
portant engineering aspects of the 
Bureau’s electronic computer pro- 
gram and is based largely on experi 
ence relating to SEAC (National Bu- 
reau of Standards Eastern Automatic 
Computer) and DYSEAC (Second 
SEAC). SEAC and DYSEAC are 
high-speed automatically sequenced, 
electronic digital computers designed 
and constructed at the Bureau. Both 
machines make extensive use of ger 
manium diodes for all switching 
and gating. They have mercury delay- 
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NEW! 


FILTER...REGULATE...LUBRICATE with this 


Schrader’ ~ = Lub-air-ator 
























Body—Bonnet and in- 














Finest sintered filter- Regulates line pressure terior parts are corro- Automatic Lubrication 
ing — automatic — down to 5 to 125 psi a yg and re- with sight feed. Adjust 
completely rustproof— by turning handle. Vari- placeadie oil flow while you 
various sizes. ous sizes—flow capac- watch 





ities. ies 


Sintered Bronze 
Filter Minimum 
pressure drop. Re- 
movable filter eas- 
ily cleaned without 
disturbing piping 














Sliding-Seal cove.ed 
port permits quick 
easy ref 






Highest Capacity— 
Finest Response 
Longest Life 
Gauge mountable 
Whirling Action on either side 
throws water and 
foreign materials 
to sides and bot- a 
tom of bowl. Wide operating 
pressure range. Sturdy Transparent 
Vibrationproof - Bow!— ‘2 pint capac 
holds adjustment ity. Ol! level always 
evident. Refill with- 
out shutting off air 






















Sturdy Transparent 
Bowl permits con- 
stant visua! policing. 































Drain Cock makes it Handy Drain Cock. 
easy to blow out for- Sediment easily re- 
eign material moved 





Easily maintained. No moving parts—can be serviced without disturbing pipe connections. 


Now! An all-in-one installation! The Schrader LUB-AIR-ATOR. 


This new, quality unit is designed to do these three important 





jobs: filter clean the air as it moves through system—regulate air 
to proper pressure requirements—/ubricate moving parts in the 
correct amount to minimize wear and friction. End result: your 


valuable air tools give longer trouble-iree service. 


Use a Schrader LUB-AIR-ATOR wherever you need dependable, 
safe air service. And... if you design products with air equipment 
and controls—“build in” the Schrader LUB-AIR-ATOR. Its quality 
complements your equipment. For a fully illustrated specification 
sheet write us! Act now! Address A. SCHRADER’S SON, Division 
of Scovill Manufacturing Company, Incorporated, 477 Vanderbilt 
Avenue, Brooklyn, New York. 





der LEADERS IN AIR CONTROL SINCE 1844 


REG. U. S, PAT. OFF 
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ALUMINUM COMPANY 
OF AMERICA 


2247-H Alcoa Building, 
Pittsburgh 19, Pa. 
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New Books 


line internal memories, while SEAC 
has an additional electrostatic mem- 
Ory. 

fopics discussed in this book in- 
clude dynamic circuitry techniques, 
systems design, high-speed memory 
development, input-output devices, 
engineering development, construc- 
tion and maintenance, and the results 
of three years’ operational experience 
on SEAC. Recommended reading 
for the wealth of practical engineer- 
ing information presented, including 
58 graphs and 27 tables. 


Steam, Its Generation And Use 


84x 11 in., 615 pp. Published by the 
Babcock & Wilcox Co., 161 E. 42 
St., New York 17, N. Y. $10. 

This is the thirty-seventh edition 
of a book prepared and edited by en- 
gineers and specialists with the Bab- 
cock & Wilcox Co. Its treatment of 
steam generation and use is extremely 
comprehensive—ranging from coal as 
a source of heat energy to marine ap- 
plications and nuclear power. The 
treatment is aimed primarily at me- 
chanical engineers and students in 
the field of applied thermodynamics. 


Aluminum Paint and Powder 


Junrus Daviw Epwarps, Tech. Asso- 
ciate, and Rosert I. Wray, Chief, 
Paints and Finishes Div., Aluminum 
Co. of America, 6 x 9 in., 219 pp. 
Published by Reinhold Publishing 
Corp, 430 Park Ave., New York, 
N. Y. $4.50. 

This is the third edition of a book 
which was first published in 1927 
under the title “Aluminum Bronze 
Powder and Aluminum Paint.” This 
book describes the manufacture of 
aluminum powder and the properties 
and testing of the powder and paste. 

The composition of aluminum 
paints in a number of vehicles is dis- 
cussed. Most of the book is given 
to the uses of aluminum paints and 
cites specific applications. A signifi- 
cant chapter describes the special 
properties and uses of aluminum paint 
and includes data on reflectance. 

Color, brilliance, leafing, density, 
grading and the handling of alumi- 
num powder are discussed in full 
chapters. Of special interest is the 


continued 


section on the uses of aluminum pow- 
der in Here are explored 
the applications of aluminum in print- 
ing inks, metallized paper, coated tex- 
tiles, powder metallurgy, plastics, rub- 
ber and many other fields. 

Aluminum paint is particularly well 
adapted for many applications because 
of its unique combination of proper- 
ties. This detailed and 
quantitative appraisal of these charac- 
teristics should lead to a better under- 
standing of the advantages of alu- 
minum paint and its many uses. 
Paint coatings engi- 
neers, metallurgists 
should useful 


the arts. 


discussion 


technologists, 
chemists and 
this in de- 
termining the suitability of aluminum 
powder and paste for specific appli 
cations. 


find work 


The authors are eminently quali- 
fied to write on this subject for they 
have collaborated for more than 30 
years on investigations dealing with 
the manufacture, properties and ap- 
plications of aluminum powder in its 
The book reflects the 
wealth of their collective experience. 


various forms. 


ASTM Standards 


Paint, Varnish, Lacquer, 
And Related Products 


6 x 9 in., 868 pp. Published by the 
American Society for Testing Materi- 
als, 1916 Race St., Philadelphia 3, 
Pa. $6. 


[his compilation of ASTM stand- 
ards, the ninth edition, provides more 
than 200 specifications, tests and defi- 
nitions. The work in this field is 
conducted by Committee D-1 and 
through cooperation with the Federa- 
tion of Paint and Varnish Production 
Clubs. Included as information only 
are proposed specifications published 
in draft form for the purpose of so- 
liciting comments. 


Petroleum Products and Lubricants 


Prepared by ASTM Committee D-2, 
on Petroleum Products and Lubri- 
cants, ‘ssued Nov. 1954. 6 x 9 in., 980 
pp. » 1blished by ASTM, 1916 Race 
St., Philadelphia 3, Pa. $6.65. 

This compilation of specifications, 
indexes, and definitions covering pe- 
troleum products and lubricants pro- 
vides the ASTM standards in this 
field. The 1955 edition gives in their 
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of Attachments 
Without Bleeding Hydraulic Lines 


INCLUDE AEROQUIP 
SELF-SEALING COUPLINGS 
IN YOUR ORIGINAL DESIGNS 


Avoid the need for two shut-off valves. One 
compact Aeroquip self-sealing coupling does 
the job better. Pressurized hydraulic lines may 
be disconnected and reconnected instantly 

. no fluid gets out... no air getsin... 
interchange of hydraulic attachments is quick 
and easy. 


Aeroquip self-sealing couplings are also rec- 
ommended for air, oils, fuels, coolants and 
other fluid lines. See your distributor or write Aeroquip Self-Sealing Couplings are used to connect and disconnect pres- 


us for information. sure and return lines between tractor and trailer with hydraulic dump. 


s=xeroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD » AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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GARLOCK MECHANIPAK SEAL 





Type BB-21A 


for Rotating Pump Shafts at 
pressures up to 150 p.s.i. 


COMPLETELY ASSEMBLED — READY TO INSTALL 


The Garlock BB-21A MEcHANIPAK Seal, proven 
in service on thousands of water pumps, provides 
a low cost leakless seal. 


IMPORTANT FEATURES 

This MecHANIPAK Seal occupies a very small 
space—specifically designed for rotary pump 
shafts. It comes completely assembled, ready to 
install. Standard construction includes brass 
shell, brass washer and Buna-N bellows. Other 
materials available. Furnished for shafts from 
34" to 3” diameters. 


SAVE 3 WAYS 
Customers tell us the MECHANIPAK Seal pays for 
itself. (1) Reduces maintenance costs (2) Ab- 
solutely no shaft wear (3) Cuts down time. 


Get all the facts on this MECHANIPAK 
Seal. Write today for bulletin AD-150. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo, Chi- 
cago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles, New 
Orleans, New York City, Palmyra (N. Y.), Philadelphia, Pittsburgh, Portland 
(Oregon), Salt Lake City, San Francisco, St. Louis, Seattle, Spokane, Tulsa. 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ontario 


(;ARLOCK 





PACKINGS, GASKETS, OIL SEALS 


MECHANICAL SEALS, RUBBER EXPANSION JOINTS | 


New Books continued 


latest approved form over 100 test 
methods, numerous specifications, and 
lists of definitions of terms relating 
to petroleum. 


Electrical Insulating Materials 


Prepared by ASTM Committee D-9, 
on Electrical Insulating Materials, 
issued February 3, 1955. 6 x 9 in., 660 
pp. Published by ASTM, 1916 Race 
St., Philadelphia 3, Pa. $5.50. 


This includes the latest methods of 
testing and specifications for elec 
trical insulating materials prepared by 
ASTM Committee D-9. The book 
includes 60 methods of test, 17 speci- 
fications, 3 recommended practices, 
anid one list of definitions. This com- 
pilation includes revisions accepted as 
late as Feb. 3, 1955. 

Four appendices discuss: signifi 
cance of tests of electrical insulating 
materials; recommendations for writ- 
ing statements as to usefulness of 
tests of electrical insulating materials; 
and two proposed methods of test— 
one for dielectric constant and dissi- 
pation factor of aviation fuels and 
one for pasted mica used in electrical 
insulation. An index is provided. 


Proceedings of the National 
Electronics Conference, Vol. 10 


6} x 94 in., 808 pp. Published by 
National Electronics Conference, 84 
E. Randolph St., Chicago, Il. $5. 


I'he NEC provides a forum for 
dissemination of the latest informa- 
tion on electronic research, develop- 
ment and application, and _ is 
supplemented by an exhibit of lead- 
ing electronic manufacturers, research 
laboratories and institutions. The 
publication of these proceedings is a 
major function of the conference, 
providing a permanent record of tech 
nical material presented. 

Although much of the information 
in this book is highly specialized, 
there are several sections, consisting of 
several papers, of interest to Product 
Engineering's readers. ‘These sections 
are: Magnetic Amplifiers, Instrumen- 
tation, Solid State Devices and Cir- 
cuits, Materials and Components, and 
Management of Small Research and 
Development Organizations. The in 
dex of this book also includes compre 
hensive reference to materials in the 
previous nine volumes. 
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BACK IN FRR 2688's 


ou cr™ 
WAS MAKING INDIVIDUALIZED 
EQUIPMENT PARTS 


The nation-wide popularity of malted milk is, in part, a tribute to 
America’s equipment manufacturers. For without their skill and 
efficiency, mass production of malted milk products would have 
been almost impossible. 

Through the years, KOVEN Individualized Equipment Parts — 
tailored to the exact needs of an operation—have earned a unique 
place in an industry geared toward dependable, fast-paced out- 
put. That is because KOVEN, one of America’s largest steel fab- 
ricators, has the know-how to build the special parts required for 
more efficient output — and can usually do the job faster and at 
lower cost than you could in your own plant. Call or write for a 
consultation with a trained KOVEN representative. No obligation. 
Send for Bulletin #550. 


X-RAY INSPECTION FOR QUALITY CONTROL 


* 
Our complete modern facilities include: Machine, welding, plate 
and sheet metal, galvanizing and welding shops. 


Specialists in: 


° St jacketed mixing 
STAINLESS STEEL ee dosage Boe 
* MONEL 


* NICKEL 
* ALUMINUM 
* INCONEL 
* ALL CLAD MATERIALS 
Fabrication to all A.S.M.E. Codes 


L. O. KOVEN & BRO., INC. 
154-C Ogden Ave., Jersey City 7, N. J. 
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“After 19 Years the 
Cushions Were Worn’ 


-+- actual report on 


Flexible Couplings 


“Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication-free flexible 
couplings.” 

Performance like this is practical 


proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 


One half of the cushions act as 
idlers—except on reversible loads. 
A quick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
at right shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 


You can get Lovejoy 
performance for your 
application. 


Let us know your re- 
quirements or request 
complete-line catalog. 


LOVEJOY FLEXIBLE COUPLING CO. 


4873W. LAKE STREET «+ CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 
Universal Joints. 
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OUR READERS 





Letters should be addressed to The 
Editro, Product Engineering, 330 
West 42nd St., New York 36, N. Y. 


Index of Aircraft Design 
To the Editor: 

This will refer to the article en- 
titled, “How To Find What’s New in 
Your Field”, on page 193 of Product 
Engineering for May, 1955. It was 
interesting to learn that Information 
for Industry, Inc., has made available 
to interested companies an index of 
chemical patents, and that they plan 
indexes for other subjects later. 

Of interest to the aircraft industrv, 
I believe, is an Index of Published 
Data and Information on Structural 
Design and Stress Analysis of Aircraft, 
Airframes, Mechanisms and Machine 
Parts, which I have prepared and 
which is now available to industry on 
a subscription basis, something like 
that described in your article for the 
chemical patent index. 

My aircraft loads and structures in 
dex is a compendium of 20,000 to 
30,000 entrvs including all significant 
work on this subject which has been 
published. The information is classi 
fied into some 60 separate, easily iden 
tified divisions of the field and is kept 
up to date as new information appears. 

I will be happy to answer any ques- 
tions vour readers may have regarding 
my index. W. E. Roserts, Jr. 

Toronto 18, Ont. 


On Drafting Practice 
To the Editor: 


Congratulations on publishing a 
worthwhile article. I enjoyed reading 
and wholeheartedly agree with “Re- 
ducing Costs in the Drafting Room’’, 
by H. E. Grant, in the June, 1955, 
issue of Product Engineering. 

Everyone experienced in the field 
of drafting knows that any practice 
which advocates such drafting short- 
cuts as omitting dimension lines, wit- 
ness lines, arrowheads, leaders, circles 
for drilled holes, essential views and 
the like is bound to result in misinter- 
pretation, hold-ups and costly errors. 

It should be obvious to everyone 


that simplified drafting can very easily 
be carried to the point of being penny 
wise and pound-foolish. ‘The total 
cost of a product reflects an invest 
ment infinitely greater than the cost 
of the drawing which describes the 
product. Therefore, any reasonable ef- 
fort is warranted which contributes to 
the preparation of accurate, legible, 
and complete drawings. The drawing 
should be prepared with the thought 
that all of its readers will not be pos 
sessed of high powers of visualization 
\ reader attempts to understand a 
drawing in a matter of minutes that 
often required hundreds of hours to 
complete. 


} y 
O¢ r¢ 


should 
In the inte1 


est of speed and drafting economy 


However, drawings 
duced to their essentials 


accepted conventional representatives 
should be used that will assure clarity 
threads, 
Such 
pictorial practices should be avoided. 


Drawings should be free of any orna- 


in the delineation of screw 
sears, lockwiring, and the like. 


mental detail which has no intrinsi 


? . 7 
value, like shading, underlining notes 
ind dimensions, fancy lettering, un 


necessary projection, duplication and 
redundant views 
Further savings in time and monc\ 


can be achieved by preparing f1 

hand sketches of a new design in i 
embrvonic stages. Often, it is possible 
to trace, in free hand, portions of 
existing prints that are applicable t 
the new design. It is not intended 
that these sketches be used as a basis 
for detailing or be released to produc 
tion but be prepared solely to depict 
the original conception of the design 


After such 


syle ap 
proved, it is then possible to concen 


sketches have been ap 


trate and pin point all efforts on one 
design and the preparation of a mini 
mum number of accurate and com 
plete layouts rather than thinly spread 
ing efforts over a wide area of several 
designs and dozens of layouts. Con- 
siderable time can also often be saved 
by building a breadboard working 
model of the design to clarify and 
prove the mechanism. 

Considerable savings can also be 
achieved by the preparation and use of 
standard design forms. With such 
forms, repetitive drafting routines in- 
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Morse equipment helps ventilate Lincoln 
Tunnel for 18 years — without replacements! 





Lincoln Tunnel: Operated by The Port of 
New York Authority, it is a major artery 


connecting mid Manhattan with New Jersey 


Here, 26 blowers and (0 exhaust fans circulate 
millions of cubic feet of air per minute 
through the tunnel. Because these ventila 
tion units provide a complete change of air 
in the tunnel every | minutes, they res 
quire de pendable power transmission equip 
ment. It is significant that Morse powe! 
transmission equipment ts used in many of 


these units. 


Shown at left is a typical blower unit. 
which employs a 6 in. Morse Silent Chain 
operating at (>2 hp at 445 rpm or 60 hp and 
884 rpm This unit, as well as the others in 
the ventilation system, has been operating 
for 18 years with little maintenance, and no 


breakdowns. 





Check These Advantages Morse Power Transmission equipment gives reliable, 
of Morse Equipment: economical performance in unusual applications. 


Look into the complete line of Morse Power Transmission products 
Long service life which you can employ in your own design applications. Morse has 


Low operating cost skilled engineers available to help you solve pra tically any problem 
. involy ing transmission equipment Roller Chain, Silent ¢ hain, Sprockets, 

Easy to assemble, disassemble Clutches, and Couplings. 

Require minimum maintenance - 

MORSE CHAIN COMPANY, 

INDUSTRIAL SALES DIVISION, 

Precision construction ITHACA, NEW YORK 
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Wide range of types and sizes 





WAN ALA 


CHAINS, CLUTCHES, 
AND COUPLINGS 





TUTHILL SIMPLIFIES © 
PUMP SELECTION 


New Cataloging Plan Provides Practical Short-Cuts 
to Pump Specifications — Helps You Pick 
The Right Pump for the Purpose 





If Your MUl- i iley- wale), 


Specifications 
Call for 
Pumps for... 


HYDRAULIC SERVICE 
TRANSFER 


ea tet) wal, ic) 








BURNING OILS 


In capacities from 1/3 to 6 g.p.m. 
and pressures up to 600 p.s.i. 


..Write for 
Tuthill Catalog 
101 


Catalog 101 presents complete data on 
the Model L series of mechanically- 
sealed, rotary, internal-gear positive 
displacement pumps. 


— 


PUMPS 
pete 


runrast TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Minois 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. ¢ Ingersoll, Ontario, Canada 


Our Readers Say . continued 
volved in the preparation of similai 
drawings can be eliminated, and 
greater uniformity of practice achieved 
Basic information repeated from oa¢ 
drawing to the next is printed on 
standard design forms. Only that por 
tion of the information which varies 
from one design to another is added 
to the form by the draftsman, to com 
plete the drawing. Last, but not least, 
is the use of the greatest time saver, 
decimal dimensioning. 
Grorce E. RowsoTHam 
Chandler-Evans Diy 
Niles-Bement-Pond Co 


Ed—Mr. Rowbotham has authored 
articles on drafting room practice fot 
Product Engineering. 


More On the 
Making of Engineers 


To the Editor: 


The editorial which appeared on 
page 127 of the Apmil issue of you 
magazine has engendered some spirited 
discussion among some of the fellows 
I work with, which includes both en 
gineers and non-technical executives. 

Much of our discussion hinged 
around the word “professional”, as 
applied to engineers. Examination of 
this term led us to link-up the engi 
neering group with those fellow pro 
fessionals in such fields as medicine, 
the law and teaching. 

It occurred to us that, in general, 
the engineering profession may be the 
only one that does not prepare its 
practitioners by giving them some 
“pre” training, such as “‘pre-med”’ and 
“pre-law”. 

[hese preparatory studies are prob 
ably not beyond improvement as pres 
ently administered to doctors, lawy« 
and teachers in training. Chances are 
that the work of these professionals, 
too, could be enriched and improved 
by better education and preparation 

However, the major point I would 
like to make is that I think it beyond 
question that a majority of the engi 
neers that I know and work with 
and I do not consider myself an excep 


been better 


tion to this—would have 
equipped and, henceforth, more pro 
ductive of new ideas if their training 
had begun with a general grounding 
in the whole spectrum of man’s cul 
ture and knowledge. J. F. Lorzs 


Nutley, N. ] 


Product Engineering — August, 1955 





New Bundy “square end” coil design gives 
more condenser cooling area per sq. in. 


Another example of how Bundy 
Engineers help solve design 
problems for our customers 


Bundy Engineers have come up with 
an innovation in refrigeration design 
by introducing “square end” con- 
denser coils! Another Bundy “first,” 
it is typical of the way Bundy can 
help your industry at the design 
stage of a new product. 


The improved Bundy design 
allows greater efficiency in a smaller 
condenser; permits more compact 
refrigerator designs, and creates 
more cooling surface per square foot. 


Check first with Bundy for workable 
solutions to your tubing problems. 
It is highly likely that Bundy and 
its staff of engineering experts can 
help you improve your product, 
whether it’s in the design, develop- 
ment, or application stage. 


Find out, too, about the quality of 
Bundyweld: high thermal conduc- 
tivity, high bursting strength, ease 
of fabrication, and thinner-walled, 
yet stronger composition. Bundy- 
weld, remember, is not only the 
safety standard of the refrigeration 
industry, but is also used in 95% 
of today’s cars in an average of 20 
applications each! 


Call, wire, or write us, today! 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


















































LL 


Regular Coil — Bundyweld con- 
denser coils (with conventional 
round bends) have been the stand- 
ard of the refrigeration industry 
for over 20 years. Fabricated 
from stronger, thinner-walled 
Bundyweld Tubing, they are leak- 
proof by test, and have high 
bursting strength. They take easily 
to standard protective coatings, 
welding and brazing operations. 














Bundyweld starts asa 
single strip of copper- 
coated steel. Then it's 


~~, fw i) 


through a furnace. 
Copper coating fuses 
with steel. Result . 


.. + Continuously rolled 
twice around laterally 
into a tube of uniform 
thickness, and passed 


. SIZES uP ’ 
MNF 


Bundyweld, double- 
walled and brazed 
through 360° of wall 
contact. 






















































































New “Square End” Coil — Jew 
Bundyweld condenser coil design 
has all the advantages of regular 
coil, plus an important extra! 
Square bends allow up to six 
additional cooling wires to be 
attached automatically to the 
tubing, using the same spacing 
This can appreciably increase 
actual cooling area, permitting 
more compact refrigerator designs 


BUNDYWELD 
TUBING 


NOTE the exclusive Bundy- 
developed beveled edges, 
which afford a smoother 
joint, absence of bead 
and less chance for any 
leakage. 


DOUBLE-WALLED FROM A SINGLE STRIP 


ee Re ee Tae ” 
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FASTENS 
ANYTHING 


em ANYWHERE 


for DEPENDABLE TEMPERATURE 
CONTROL UP T0 800°F TAKE ONE ROUND HOLE 


For surface or immersion operation, the new mercury- 

actuated Robertshaw® Model D-1 thermostat provides 

close, accurate temperature control to 800°F. Re- 

quiring no separate “off” switch, its mechanical over- ANY SIZE IN THIN OR SOFT 
center snap-action make and break mechanism is 

actuated by a mercury-filled hydraulic thermostatic 

element. Contacts and bridges are of fine silver, levers | 

and supports of case-hardened steel. Maximum sensi- MATERIALS ANY TYPE. 
tivity and instant actuation of the snap-switch within 
closely-maintained temperatures. Other models 
include reverse and difect-acting types; single and 
double pole; single and double throw; single and PUSH IN THE NEW, THREADED INSERT OR 
double circuits; with and without limit switches. 

Write today for details. 























DOUBLE POLE SINGLE THROW DIRECT-ACTING THERMOSTAT MERCURY-ACTUATED. 
TAPPED-HOLE OF BANC-LOK 


TEMPERATURE RANGE TO 800°F. RATING 35 AMPS, 125V AC; 25 A, 250V AC. { { 








DESIGN th A| WITH BOLT TO FIT. 


LAdhdid 























LOCKS AUTOMATICALLY. 














And there you have the ideal, low- 
cost method (Banc-Lok, of course) 
of blind fastening to sheet metals, 
plastics, or wood. 





Banc-Lok is a new, exclusive devel- 
opment by Boots... leading manufac- 
turers of self-locking nuts for aircraft. 


BANC-LOK 

=> y BOOTS 
| ~~ 

mA | BUTS: Arcragt MOT cour 


Robertshaw Thermostat Division, Youngwood, Pennsylvania | 
Robertshaw-Fulton Controls (Canada) Ltd., Toronto | 


(Largest manufacturer of thermostats for commercial and industil applications.) | 
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BANC-LOK DIVISION 
534 NEWTOWN TURNPIKE * NORWALK, CONNECTICUT 











DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 








PREPAINT TREATMENT OF ALUMINUM 


Tue prepaint treatment of aluminum is 
more important to the quality of the 
coating system than is the paint itself. 


Depending on type of service, sever- 
ity of exposure, and cost consideration, 
the prepaint treatment may vary from 
wiping the surface clean with a rag 
dampened in solvent to the applica- 
tion of a complex chemical conversion 
coating. 


Three factors determine the quality 
of the finishing system: 


1, Thorough cleaning and complete 
rinsing. 

. Proper choice and application of 
adequate surface preparation. 


. Specified application of proper 
paint system. 


Cleaning 


The five major methods of cleaning alu- 
minum before further surface treatment 
are: 1. mechanical. 2. alkaline deter- 
gents. 3. emulsion cleaners. 4. organic 
solvents. 5. acid cleaners. 


When the metal is heavily soiled, or 
when the soil is difficult to remove, two 
or more of these cleaning methods may 
be necessary. 


Some types of metal soiling occur 
naturally. Other types of soil are inten- 
tionally applied during fabrication. The 
soil may consist of solid particles (metal 
chips, abrasive grains, shop dirt, etc.), 
organic substances (greases, soaps, 
buffing compounds, etc.) and corrosion 
products (oxides, etc.), each affecting 
the choice of the cleaning method. 


These soils may vary greatly from 
one industrial plant to another or on 
different kinds of work in the same 
plant. Consequently, a universal clean- 
ing process is not possible, and the se- 
lection of the proper cleaning method 
for removing each particular soil be- 
comes as important as any other step in 
the entire painting procedure. 


Table I may be used as a guide in 
selecting cleaning methods for certain 
types of soils. However, the advice and 
services of the suppliers of cleaners and 
cleaning machinery should be solicited. 


Chemical Surface Treatments 


Chemical surface treatments are de- 
signed to provide: 

l. A surface that will provide the 
most “keying” for subsequent 
coatings. 

A stable, adherent, corrosion re- 
sistant film that will protect the 
metal if the paint chips, cracks or 
flakes from a small area or spot 
and which will prevent the spread 
of corrosion under the paint film. 


The chemical surface treatments that 
have been developed may be divided 
into two general groups; those produced 
with the aid of electrical current, and 
those produced without electrolytic ac 
tion. The latter are known as chemical 
conversion coatings. 


Anodic Electrolytic Process 


Anodizing is the most widely used proc- 
ess for surface treatment of aluminum. 
Anodic coatings may be produced by 


PLEASE TURN TO NEXT PAGE &> 





TABLE 1 


Mechanical 
Cleaning 


Shot blast. Grit blast. Wire 
brush. Sandpaper 


Castings. Rough work 
Heavy pieces. Removes 
surface dirt and corrosion 
products 

i 

EFFECTIVE- Provides mechanical 

NESS adhesion. Removes surface 


Further cleaning and 
treatment required for 
best results. 


AFTER- 
TREATMENT 


PRECAU- 


Blasting of any type may 
TIONS 


distort thin sections. 





Alkaline 
Cleaners 


Best for removal of 
range of soils. Etching 
type good for corrosion 
products 


Neutralize with acid dip 
or for conversion coating 
rinse with water 


Aluminum is readily 
dissolved by alkali. Use 
inhibited solution. 


Article Prepared by the Kaiser Aluminum Metallurgical Research Department and Reprinted 
With Permission from Western Industry, October, 1954. 


Emulsion 
Cleaners 


Hot or cold. Etching or 
non-etching. Immersion 
Spray 


widest 


Most effective of the 
group Better with ac d 
metal and oxide rinse. 


For best results follow with 
alkaline or acid cleaner 


Thorough after-rinse 
necessary 


nt wiping. Solvent Organ 


Organic Acid 
Cleaners Cleaners 


and inorgan 


n. Vapor acids. Usually mixture of 


zer after alkaline 


rer al 
e va 


ds improperly used 
reate health hazards 
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DESIGNING WITH ALUMINUM No. 14 Continued 





TABLE 2 Chromic acid anodizing 


TYPE OF 
COATING = thi 


PROPERTIES 


ited as mordant for dyes 


APPLICATION 
PROCEDURE 


. Hot mild alkaline cleaner 
. Cold water rinse 


. Parts made the anode in a 5-10 


COMMENTS 


desirable during processing. 


orrosion 





Gray to greenish-gray impervious oxide 
film in the range of 0.00903 to 0.0001 in 


Excellent corrosion resistant. Excellent 
paint base. Good abrasion resistance. Lim 


ylu . Parts made the anode in a 10-25% solution 
tion of chromic acid at 95 deg. F. 


. Increase voltage gradually ever 5 m 
ute period to 40 v. Hold for 30 min 


. Agitation by air or mechanical stirrer 


. May be used 07 assembled parts sin 
entrapped acid has very little effect o 


Sulfuric acid anodizing 


Porous oxide film of various color depending on 
the alloy. Thickness from 0.001 to 0.002 in. 


Corrosion and abrasion resistant base for paint. 
Excellent mordant for dyes. 


. Hot mild alkaline cleaner. 


. Cold water rinse 


of sulfuric acid at 65-90 deg. F. and 15-20 v 
. Hold for 20-30 min 
Cy 


1 water rinse 


o 


table for all alloys of aluminum. 


. Not acceptable on assembled or formed parts 
where acid may be trapped, because of dan 
ger of corrosion by entrapped acid 





‘many different methods with various 
degrees of hardness, porosity and thick- 
ness. The surfaces they provide are re- 
sistant to corrosion and abrasion and 
are an excellent base for organic fin- 
ishes. Of the many electrolytes that can 
be used, the sulfuric acid and chromic 
acid types have received the widest ac- 
coptance in the United States. The im- 
portant features of each are shown in 
Table II. 


Continuous anodic coating of coiled aluminum strips 
Picture courtesy of Monarch Metal Weatherstrip Co 


Conversion Coatings 


Only a limited number of chemical con- 


version coatings for aluminum have 
been extensively used commercially. 
They are well adapted to modern pro- 
duction requirements. One of the oldest 
and best known of these is the M.B.V. 
(modified Bauer-Vogel) process. ‘The 
oxide coating it produces is not as hard 
or thick as an anodized coating, but it is 
adequate for some applications. Parts 
to be treated are immersed in an alkali 
carbonate-—alkali chromate solution. 
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Following this immersion, they are 
rinsed in cold water, then in hot water, 
and then dried. This treatment produces 
a good bonding surface for paints, but 
it is not well suited to aluminum alloys 
containing more than 5% copper. 

Two types of phosphate conversion 
coatings to come out of World War II as 
treatments for aluminum are the com- 
plex chromate phosphate fluoride coat- 
ings and the zinc phosphate coatings. 
Each of these coatings has many desir- 
able properties and a wide range of 
applications. The complex chromate 
phosphate fluoride coating differs from 
the other phosphate treatments in that 
the film produced is amorphous rather 
than crystalline. Since it can be applied 
by spray or dip following conventional 
precleaning, it is well suited to mech- 
anized finishing procedures. This type 
of coating offers an excellent base for 
paints. The zinc phosphate coating, 
originally developed for iron and steel, 
has been adapted to use with aluminum. 
This type of coating produces a film on 
aluminum that increases the corrosion 
resistance and paint adherence of the 


surface. The outstanding feature of the 
zinc phosphate coating is that parts with 
mixed metal surfaces may be success- 
fully treated in one operation. Most sur- 
face methods do not have this feature. 


Several further improvements in 
chemical conversion coatings have re- 
cently been introduced in the form of 
chromate finishes. These coating solu- 
tions may be applied by brush, spray or 
dip and the contact times required are 
relatively short, ranging from seconds 
to eight minutes. Consequently, they 
are well suited to automatic equipment. 
A crystalline chromate coating can be 
used as a final finish on aluminum or as 
a base for subsequent paint films. 


phosphatizing of 155 mm. shells. Picture 


na eaning & Finishing Machinery 


One important feature claimed for 
these new chromate coatings is that they 
have a minimum effect on the electrical 
properties of aluminum to be used in 
either low or high frequency work. Their 
potential field of application is quite 
great. As they become more widely 
used, improvements and modifications 
are sure to appear. For further infor- 
mation concerning the pre-paint treat- 
ments available for aluminum, contact 
the Kaiser Aluminum sales office listed 
in your telephone directory, or one of 
our many distributors. Kaiser Alumi- 
num & Chemical Sales, Inc., General 
Sales Office: Palmolive Building, 919 
North Michigan Ave., Chicago 11, Ili- 
nois; Executive Office: 6879 Kaiser 
Building, Oakland 12, California 


Kaiser Aluminum 


see our cotelog in 


>) 


Setting the pace... in growth, quality and service 


or write for copy 
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VARD--- FIRST IN MECHANICAL ACTUATION 
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This complete Boeing B-52 
Stabilizer Trim Actuator 
incorporates a 2.87” P. D. 
Vard ball nut and screw 
which is made from 9315 
steel carburized to Rc 58 
and utilizes multiple cir- 
cuits of alternate spacer 
and load balls. The unit 
also contains 3 gear drives, 
2 hydraulic motors, 2 Acme 
screws and electric and 
hydraulic actuators. 


IN HANDLING YOUR SPECIFIC PROBLEM... 





It is possible that one or more 
of the many types of ball 
screws now im production 
at Vard can Satisfy your 
immediate needs, 

Our model shop is also mi a 
position to deliver custom 
units promptly. 
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Vard engineers will analyze 
your ball screw require- 
ments to determine the 
advisability of single or 
multiple ball circuits. 
Either of these options 
may require all load balls 
or alternate spacer balls. 
You may be sure that the 
combination indicated by 
our analysis will best meet 
your needs and will be pro- 
duced by the finest facilities 
available. 


Resident Sales Engineers: 
New York City 
Dayton, Ohio 


* PeESEEE EES 


Ss s 


YARD 


2981 East Colorado Street 
Pasadena 8, California 





imperial 


the worlds fired 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 


eenete 
eeeree 





in Insulated Wires, Cables or Cord Sets? 
Call on Current’s Favorite Conductor 


PHALO 


No matter how complex or how “customized” the 
pewer problem, you can confidently place it in 
PHALO’S hands. Many of America’s leading manu- 


facturers do every day of the year! 


But .. . first things first! Send for the new PHALO 
illustrated product catalog 

first. Then ask to see your 

PHALO sales engineer — 

his card will accompany 

the catalog. 


Erector Model courtesy of the 
A. C. Gilbert Company. 


PLASTICS CORPORATION 
21-25 FOSTER STREET 
WORCESTER, MASSACHUSETTS 


The Ccslorn Insulation Home = 


been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 


ag 


“0 teve, conte? e 


Control variations in levels 
from 4%" upward. Remote 
control if desired — any dis- 
tance. Controls unaffected by 
acids, caustics, pressures or tem- 
peratures. 


Since 1933 B/W Controls have 
provided positive, dependable, 
economical liquid level control. 
No floats! No moving parts 
in liquid. ‘ 


WRITE FOR CATALOG 


B/W CONTROLLER 
CORPORATION 


2218 E. Maple Road 
Birmingham, Mich. 
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SUPERIOR .... Electric Motors Insulated With Du Pont MYLAR’ 





Slot and between-coils insulation of Du Pont 
“Mylar,” 


This advanced G-E general-purpose- 
type fractional-horsepower motor, in- 
sulated with Du Pont ““Mylar,” is com- 
pact and lightweight— provides maxi- 
mum power in minimum space. 

— 


‘? *- = a 


bination with 
winding strongly resistant to 
aging and electrical stresses. G.E 


lar”’ 
that 


increases motor life, 


either in the pure state or in com- 
makes stator 
heat 


other materials 
momture, 


My 


chose 


» obtain an improved insulation system 


raises the safety 


factor of everyday motor operation 


CHALLENGING to industry: countless opportunities for 


product improvements with this versatile new film. 


Combining high dielectric strength and 
moisture resistance, Du Pont ‘‘Mylar”’ 
polyester film helps General Electric 
obtain a superior insulating system. 
‘““Mylar”’ is now used as slot and be- 
tween-coils insulation of the G-E ad- 
vanced motor line—helps make possi- 
ble a modern, improved type of insula- 
tion that increases motor life and insures 
better motor protection. ‘‘Mylar’’ gives 
these motors maximum protection 
against heat, moisture and deteriorants. 


These G-E motors are an outstanding 
example of the way industry is putting 
versatile ‘“Mylar’’ to profitable use. 
““Mylar”’ is the strongest of all plastic 
films—has an unusual combination of 
physical, electrical, chemical, and ther- 
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mal properties never before availabl 
in a plastic film. In a remarkable diver 
sity of fields, Du Pont ‘‘Mylar’’ 
ing possible better products, lower costs 

It may take only a little creative re 


is mak 


*""Mylar”’ 


trade-mark 


is the registered Du Pont 


for its brand of polyester film 


DU PONT 


MYLAR 


®t. u_ 5. pat. ort 


Better Things for Better Living...through Chemistry 


search to show yo 
Du Pont “Mylar 
a product. Mail coupon for free copy of 


where you can use 


to develop or improve 


a booklet that gives you the details on 
this valuable film 


n 4P, Nemours Bidg 


Wilmington 98, De! 


Please send me sample and further information on 


Mylar” polyester film 


Nome- 





Firm. 





Street Address_._ 





City 











NOW... Have ALL THE NEWEST ELECTRONIC BALANCING FEATURES AND 


SAVE UP TO 50%. ..WITH A STEWART-WARNER 
ELECTRONIC INDUSTRIAL BALANCER 


You can easily reduce your maintenance and production expense by having 
your large and small rotors in dynamic and kinetic balance...and you can easily 
save up to 50°%* of your initial balancer investment with a Stewart-Warner 
electronic industrial balancer. 

You'll find all Stewart-Warner electronic industrial balancers compact, 

extremely accurate and engineered for many years of trouble-free operation. 
You'll also find that Stewart-Warner electronic industrial balancers incorporate 
extreme minimum and maximum ranges...in each individual balancer... 

that often require several balancers of other makes. 


STEWART-WARNER’S ADVANCED FEATURES ARE NUMEROUS... 
HERE ARE A FEW... 

¥2 Ib. to 25,000 Ib. weight range @ 4'2" to over 144” length range 

v2" to over 96" diametral capacity @ .005 in.-oz. kinetic sensitivity 

.03 in. *-oz. dynamic sensitivity 

Convenient friction belt drive requires no adaptors 

; Asher ws and eliminates belt wrap-around problems 
: Less than 2 minutes set-up time without supervision 
From $1295 including operator training 


These are established capacities. Should your requirements exceed the 
above specifications, please write us stating your exact balancing problem 


ey 


CRADLE OR PORTABLE 


A ile % pe 
eee wel omg go 


aid 


Stewort-Warner Electronic Ba‘ancers are manufactured and distributed by: 





engineering 
laboratories 


DEPT. PE © 1240 LINCOLN STREET * DENVER 3, COLORADO f 








Over 85% of the torque wrenches 
used in industry are 


. TORQUE WRENCHES 


Seed by _ Sound or Feel. 


tly Accurate 
Why chance rejects and breakage that ° Permanen _— 


add to production costs when you can 
eliminate these time-wasting “headaches” 
with Bird complete jewel assemblies — 4 @ Faster—Easier to use 
ready to install in your equipment. Bird's 

many years of precision production mean @ Automatic Release 
jewel bearings of the highest quality — | 

These jewels are set according to your 
specifications by skilled craftsmen, in less } . 
time, for less money, and eliminate spe- Ei ) in iach groms...inch 
cial set ups in your cE lant ounces,..inch pounds 


..foot pounds 


@ Practically Indestructible | 














@ All Capacities 


Why not bring us your jewel problems —4you an 
specify —- Bird will supply assemblies that fit 0-6000 ft. Ibs. 
your product and schedule. Our engifieering 
| staff is at your service for all your jeWel bear- 
ing svoblome. 
For information on jewel assemblies write for Bulletin 14. 4 itemiteateret, 


Over 40 yeat ef serving industry with Quality jewel wirings design and 


production man 

: should hove 

. ° this valuable 
data. Sent upon 

LOM 2, &Co., Ine. twee 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
Il Spruce Street, Waltham 54, Mass. 
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Tourek 


EXTREME UNIFORM ACCURACY IN 
SCREW MACHINE PRODUCTS 


How To Get 


needs call for production runs of Screw Machine 


SCREW MACHINE PRODUCTS 
: et z Products, Standard or Special Ball Joints or Pipe 
PVM AMO CIA MNIARIIRIUTTINMM® Poss oe can expect the kind of speed and ef 


ciency TOUREK’s extensive facilities can provide. 


Please ask our capable staff for help or estimates 
on your requirements. There’s no obligation. 


Mass producing uniformly good Screw Machine 

Products is a job for experts. That’s why critical SEND FOR this ate 

buyers from coast-to-coast “Turn to Tourek” con- tractively printed 16-page .. 

sistently for all of their Screw Machine Parts. Tourek Ball Joint Guide- a 

They have learned to depend upon us for a degree Catalog. It contains pictures, al 

of accuracy that invariably cuts assembly time . . diagrams, tables, cross sec- TOUREK 

cuts costs . . improves performance. tions, ideas, suggestions and BALL JOINTS 
other technical data to help | eS ee 

Thirty five years of experience and specialization you specify the right Ball 

are built into every item we make. Whether your Joints for your applications. 


J. J. TOUREK MFG. CO. 


ESTABLISHED 1920 


1901 SOUTH KILBOURN AVENUE, CHICAGO 23, ILLINOIS 


. . UP TO 2-5/8" DIAMETER SINGLE AND MULTIPLE SPINDLE MACHINES . . THREADING © TAPPING « 
MILLING © DRILLING © GRINDING © POLISHING © PLATING © HEAT TREATING © SILVER SOLDERING «+ 


WORLD'S LARGEST MANUFACTURER OF “STANDARD” BALL JOINTS 
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On Small Gasoline Engines if this is your 


These 3 Fairbanks-Morse 
Products Are a Must for PROAIEM 
Dependable Performance | 5 1 


ine 
and Easy Starting... 
If you need effective, highly 


Your production is simplified with these three readable, smartly illustrated 
products because they are designed for your company literature (booklets, 
engine. pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 
jaa’ i,1444 eA Ca Lake, attract key personnel to your 
plant, train employees, and perform 
Built by the manufacturer ae any of the other communicative, 


of over 3% million mag- , functions vital to your business. . 
netos it presents a new : ’ 
standard in trouble-free 


performance and easy 


nase eran = this Is your 


duty high tension coil—large, long-lasting breaker points— 


Alnico permanent magnets—efficient engine performance is 
assured 
Assures longer life and easier starting 
“FR RS ¢ Re 





Made principally of die-cast aluminum 
alloy, this starter is extremely light in i ll 
weight—50% lighter than other types 
of starters. There is less pull because 


“a inch The McGraw-Hill TECHNICAL 


of pull—instead of meshing teeth or : : 
pawls, the starter mounts over and : WRITING SERVICE has a staff 


engages on a regular rope starter of more than 150 highly-trained 
pulley. The pull cord is fray-proof 


the starter engages after only 





nylon, slim and compoct yet will last writers, editors, and illustration 


or the lifetime of the equipment — specialists whose job it is to create 


technical and general literature for 
industry. We write, illustrate, de- 


sign, and print Equipment Manuals, 
This clutch is used on a vo- 
riety of equipment which in- 
cludes Lawn Mowers, Rotary Company Histories, Annual Re- 
Tillers, Garden Tractors, : , 


Product Bulletins, Handbooks, 


Chain § A : ports, and other specialized mate- 
ain Saws, etc. pproxi- 


mately 80% of all Chain Saws are equipped with our clutch rial. Save money and time, Let our 
This is the most rugged clutch application we know of. The staff be your staff for Technical and 
Fairbanks-Morse Clutch is resistant to heat and shock which ; 
assures long life. The vital parts are tool steel. A wide range 
of engaging speeds are available because the springs are 


adjusted to fit the specific application This service is available through ad agencies. 


Business publications. 


Engineering help is yours for the asking—personal, expert atten- 
tion to your particular problem to assure top operating efficiency 
and easy starting of your engine is readily available. Write 
Fairbanks, Morse & Co., Magneto Division, Beloit, Wisconsin Write « Phe 


JECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 


FAIRBANKS-MORSE 330 W. 42nd St.. N. Y. 36, NY 


LOngacre 4-3000 


@ nome worth remembering when you want the best 











MOTORS * ZC ENGINE © MAGNETOS © STARTERS © CLUTCHES * PUMPS © DIESELS | 
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De Laval IMO rotary pumps can be 
furnished for almost any fluid hon- 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 


low inlet losses for any given pump speed, are important 


A eS aT 


De Laval IMO Series A322A, a positive displacement, rotary screw type 
pump, can handle capacities to 750 gpm and pressures to 150 psig. 
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benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 801 Nottingham Way, 
Trenton 2, New Jersey. _vi-301 





! : ! I I 
f 


-., thermal sensing: unit 


es 


—wherever 
temperature 
limit 
indication 
is required 


AIRCRAFT GENERATORS 
‘. AIR COOLED ENGINES 
WATER COOLED ENGINES 
TRUCK REAR ENDS 
MARINE ENGINES 
BEARINGS 


PIPED LIQUIDS CONTROL 
GEAR BOXES ; 
PRODUCTS 


310A SUSSEX STREET 
HARRISON, NEW JERSEY 


NEW DPDT 


SUB-MINIATURE RELAY 
by 


FILTORS, inc. 


+ 635 —> 
MAX. DIA 


' 


tS 
f vr 


fae 


a 


' 
‘q $) r 
Ne 


1.327 MAX. + 


S 


<« 875 al 
MOUNTING 
CENTERS 


CIR NT 
DIAGRAM 


ENGINEERED 
FOR CRITICAL 
AIRBORNE AND 
GUIDED MISSILE 
APPLICATIONS 


This Relay Meets the 


Requirements of 


MIL-R-5757B and 
MIL-R-25018 (USAF). 


Two Form C contacts are rated at 2 amps, 
resistive, at 29 V.D.C. or 115 V.A.C. 


Withstands operational shock of 50 G’s and 
operational vibration of 5 to 2000 CPS at 
10 G. 


AMBIENT TEMPERATURE RANGE: -60°( 
to +125°C 

WEIGHT: 1.3 ounces 

OPERATE TIME: 10 milliseconds or less 

RELEASE TIME: 5 milliseconds or less. 


Send for NEW CATALOG 
FILTORS, Inc. 


I 30 Sagamore Hill Dr., Port Washington, L.!., N.Y 


7 PLEASE SEND RELAY CATALOG 
| NAME 


| . COMPANY 
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Firestone 
yes 


K\0 


Product Engineering 


a specific problem 


KON 480 


specifically for 


High tonal quality and exceptional 
resistance to breakage are assured when 
you make “biscuits” with EXON 480 


This Firestone resin provides unique 
production advantages in the blending, 
fusing, preforming and molding proc- 
esses. Its higher bulking density speeds 
up banbury output as much as 25%. 


EXON 480 offers high thermoplasticity, 


good heat and light stability, and is 
entirely compatible with the vinyl plas- 
ticizers, stabilizers and pigments record- 


makers most often use. 


Continuing Firestone research aids in- 
dustry by creating such specific resins 
for specific needs. Whatever your prob- 
lem, the answer may well lie in this 


ever-growing line of EXON resins. 


For complete information or technical service on any 


Exon resin, call or write today: 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 4: 
A DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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\e NYLON GEARS 


CAN SAVE YOU UP TO 90% 


ON GEAR COSTS..... 








OR over a decade we 
have been manufacturers 
of fine pitch gears. In this we 
cre serving some of Amer- 
ica’s most particular users 


e of precision and commercial 
QUIET gearing. 
. 


ment for producing Nylon 


- 
Gears. Because of our past 
NEED LESS te 
LUBRICATION experience and our facilities, 
. we are a logical source for 


Nylon Gears. We can mold 
large quantities at savings 
up to 90%. We can cut small- 
er quantities from molded 
blanks at definite savings. 
We can produce experimen- 
tal work cut from Nylon bars. 


A Nylon Gear can mate witi a 
metal gear—we can make 
both—and be responsible fo: 
the performance of both. Ben- 
efit by our KNOW HOW to 
SHOW HOW Nylon Geors can 
be adapted to your use. 


103 





f when you think of gears . . . in any material . . . think of GEAR MEN 


PROCESS GEAR co., INC. 


DURABLE Now we have added a com- | 
e pletely equipped depart- 
EFFICIENT 








\ 4602 WEST FULLERTON AVE. CHICAGO 39, LLINOIS | 
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Sinko Produces Nylon Parts That 
Give Years of Economical, 
Trouble-Free Service 


Pictured are 3 Sinko Nylon cabinet 
rollers and a drawer skid-block that 
ore being used successfully by several 
leading manufacturers of fine kitchen 
equipment. Sinko Nylon was selected 
after o series of exhaustive tests had 
proven its superiority in every respect. 
In one experiment a small drawer 
equipped with Sinko Nylon rollers was 
loaded and automatically operated 
the equivalent of a normal 200 years 
service. Upon examination the Sinko 
Nylon rollers showed little sign of 
weor. 


You too should investigate the many 
advantages Sinko Nylon offers, among 
them—resistance to wear and to shock 
loads, to moisture, chemicals and to 
temperature; and its smooth-gliding, 
self-lubricating properties. 


SINKO MOLDS ALL THERMOPLASTICS FROM 4 TO 60 OZ. 








- V MANUFACTURING & TOOL CO 
Siuko 


3135 W. GRAND AVENUE @ CHICAGO 272, ILLINOTS 


4 


ae 


GOLDEN-CIRCLE 
ROTARY TOOLS 
backed by ELGINS reputation 
for quality leadership 


FREE BOOKLET 


ELGIN NATIONAL 2? WATCH COMPANY 
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if you use machined parts like these 
HARPER can save you up to 50% 


you on any fastening problem. Call the nearest Harper’ 


There are thousands of parts being milled from bar 
today that could be cold headed by Harper at big 
Savings to manufacturers. 

Harper’s engineers are specialists in cold heading 
and have had wide experience in the design and pro- 
duction of unusual specials from nonferrous, stainless 
steel and high temperature alloys. 

Harper field engineers are available to work with 


office or write direct. 

Harper is also the largest exclusive producer of bolts, 
nuts, screws, washers, rivets from corrosion-resistant 
metals. Branch offices and distributor's warehouses 


are located in every major market area. 


THE H. M. HARPER COMPANY 
8203 Lehigh Avenue, Morton Grove, Ill, 


Specialists in all corrosion-resistant fastenings 
Bolts « Nuts @ Screws « Rivets « Washers 


of Brass « Bronze @¢ Monel ¢ Aluminum « Stainless 


\ Ve @ eVe\ * o By 


on 7000 ITEMS IN STOCK... HARPER DISTRIBUTORS EVERYWHERE EVERLASTING FASTENINGS 


" 
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SHAPE! 





PLASTIC EXTRUSIONS 


WE HAVE COMPLETE DESIGN SERVICE 
WE MAKE OUR OWN DIES 
WE DO OUR OWN COMPOUNDING 


WE HAVE ALL MODERN 
EXTRUSION EQUIPMENT 


FOR YOU > 


WRITE TODAY 


WESTERN TEXTILE PRODUCTS CO 


EXTRUDED PLASTICS DIVISION 
2131 HICKORY ST. 
ST. LOUIS 4, MISSOURI 


lower costs 
. improve design 
save time 
with 


RC die cast 
ARS « PINIONS 


Cast in one piece, at one time—and 

one low unit cost! Produced precisely to 

your specifications, permitting a wide flexi- 

» Pbility of design heretofore impractical. One- 

piece assemblies can be cast with shafts or center 

holes, or in combination with cams, hubs, spacers, 

flanges and other mechanical elements. Maximum 

size: 1-5/16” outside diameter x 1/16” face width; 
wider faces for smaller diameters. 

MANY COMBINATIONS AVAILABLE FOR LESS 

PRECISE APPLICATIONS FROM STOCK DIES AT 

NO TOOLING CHARGE. 
Write Today For Full Information and Samples 
Send specifications for prompt quotation—i00,000 to millions. 


GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 












COMBINATIONS 
die cast in 


ONE 


piece ! 


























Wast Help with Your 
Design Problem? 


Hundreds of America’s consul: 
ing design engineering firms are 
prepared to give you assistance 
when your own facilities are over- 
crowded ... they’re organized to 
complete projects quickly when 
speed in development is essential 
. and they often can give you a 
fresh viewpoint on product design. 



















These are just a few reasons 
why you may find it profitable to 
call in one or more of these con- 
sulting firms. And whether you 
may need the assistance of a con- 
sulting firm now or in the future, 
we can help you locate the firm 
or firms best able to service your 
needs. We recently completed a 
study of the consulting engineers 
that subscribe to Product Engineer- 
ing. The information compiled has 
been indexed and filed by our Re- 
search Department, and is avail- 
able to you. 










The files, for example, contain 
data on firms which do up to $5- 
million in business annually .. . 
employ from one to as many as 
500 engineers and technicians... 
and which, in most cases, can de- 
sign any kind of machinery and 
equipment. These companies also 
specified the one or more areas of 
design—mechanical, hydraulic and 
pneumatic, electronic and electri- 
cal, appearance, and other types— 
in which they work. 






Almost all of these organizations 
indicated that their services are 
complete to the extent of specify- 
ing materials and components, pre- 
paring bills of material and work 
drawings for the products they de- 
sign. They also stated the geo- 
graphical areas in which their 
services are available. And many 
companies, in addition to replying 
to our questionnaire, furnished 
bulletins and brochures covering 
their activities, photographs of 
products designed, and lists of cli- 
ents served and patents awarded. 






To take advantage of this wealth ° 
of data, call or write our Research 
Department. There’s no cost or 
obligation, of course. 


Product 
Engineering 


McGraw-Hill Building, New York 36, N. Y. 

















159 Seechwood Avenue, New Rochelle, N. Y. @ Phone: NEw Rochelle 3-8600 
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STEAM TRAP 





Simple, positive action. 
Has only three parts 
—thermostatic bellows, 
body, cap. Won't leak! 
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Nicholson simplicity. Pays off big on steam-using equipment—in peak 
performance, easy maintenance. Simple in design, simple in 
operation, Nicholson Industrial Traps prove the most effective 


method for discharging condensate and air from steam lines. 


@ Fast, intermittent valve action. 
@ Tight, positive shut-off. 
@ No dribbling. No waste of steam. 


@ Low operating cost. Low maintenance. 


Before you specify, check Nicholson. Write for Catalog 953. 





(1M NICHOLSON end Consary 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 


14 OREGON STREET, WILKES-BARRE, PA. » SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CIT'ES 
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© Since 1926 © in the applica- 
tion, desig: and mfg. pumps— 
seporators—hydraulic accessories. 


Regohm offers the design engineer 
many advantages in voltage, 


Take Length of Life, for Instance: 

REGOHM’s life can be unlimited, for 
this finger-type regulator, unlike vac- 
uum tubes, can withstand extremes 
of vibration, shock and other ambi- 
ents. Units in the field with contacts 
loaded at 2-3 watts per step are still 
operating after four years. When con- 
tact fingers are conservatively loaded 
at 6-8 watts per step, many thousands 
of hours of life will be obtained. In 
applications where REGOHM contact 
fingers are loaded at 12 watts and one 
ampere, life can be at least 1000 hours. 


Regohm’s Stability Permits 

Simplicity in System Design: 

In electronic or magnetic control sys- 
tems, stability frequently can only be 
achieved by adding anti-hunt net- 
works. REGOHM’s built-in dashpot acts 
as a reliable system stabilizer, elimi- 
nating engineering time and simplify- 
ing the system. 

Maintenance? Simple! 


Should a recoum fail due to external 
circumstances or for any other rea- 
son, replacement can be speedily 
made by unskilled personnel—is sim- 
plified by REcoH™’s plug-in construc- 
tion. 


Regohm is Compact, Small sized, 
Lightweight, Inexpensive: 

REGOHM and associated equipment re- 
quire but a fraction of the space taken 
up by tubes or magnetic amplifiers. 
With requirements for miniaturiza- 
tion, the design engineer can incorpo- 
rate REGOHM in a system, frequently 














curent and speed control 


improving system performance. 
Regohm is a Versatile Unit: 


In line load regulation, design engi- 
neers find REGOHM a reliable, eco- 
nomic controller. Whether the job is 
regulating filament voltage or light 
intensity ...saturable reactors or ro- 
tating machines...arc lamp current 
or over-under relays, REGOHM is with- 
out peer. 

REGOHM is used as a power amplifier 
in precision frequency controllers, 
precision filament voltage regulators, 
dynamotor voltage regulators, light 
intensity regulators and other equip- 
ments. REGOHM’s high power gain sim- 
plifies system design and improves 
performance. 


Regohm Gives You 

These Additional Advantages: 
Unlike tubes REGOHM requires no pre- 
heat period: it operates from the word 
“go.” It is faster acting than any other 
finger-type regulator and its shock 
resistance is higher. REGOHM can be 
used in circuits requiring very low 
impedance. 

Design engineers throughout the 
nation have standardized on REGOHM 
to improve system performance. You 
will find it profitable to do the same. 

Contact Electric Regulator Corpo- 
ration, 130 Pearl Street, Norwalk, 
Conn., or your local sales engineer. 
Their know-how in the control field 
will promptiy be made available. 


ELECTRIC REGULATOR CORPORATION 


Norwalk, Connecticut TEmple 8-4311 





chargers + airborne controls + portable and station- 
ary generators + marine radar « inverters + locomo 
tive braking systems + mobile telephones + guided 
missiles + signal and alarm systems «+ telephone 
central station equipment «+ magnetic clutches « rail- 
road communication systems + magnet amplifiers. 








EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


your 


problem ? 


V higher pumping 
speeds? 


tolerance of 
particle-laden 
liquids? 


peak suction for 
primary pumps? 


he Kraissi-90 
Roller Pump 


is unmatched for depend- 
able performance on 
every one of those 
counts. 


Bulletin A-1330 has full 
data . . . write for it. The 
roller - rotor design easily 
handles particles *hat would 
jam more tightly - fitted 
mechanisms — reduce cavi- 
tation, allowing higher 
speed operation* — devel- 
ops high suction character- 
istics. 


* Roller mechanisms permit 
higher speeds with any oil 
than most displacement 


RQ bE G O 4 M ———— CONTROL COMPONENT IN: Servo systems + battery" designs. 


nm! ARAISSL© 


289 Williams Ave., Hackensack, N. J. 
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Which is the ECONOMY SIZE? 


3 times stronger than carbon steel, Lukens 
‘“T-1" steel slashes equipment weight, reduces costs 


The lighter weight, reduced thickness of Lukens ““T-1” steel, in 
comparison to heavier, thicker plates of ordinary carbon steel, 
makes possible substantial over-all savings in material, fabrica- 
tion, construction and maintenance. Where designers and engi- 
neers can take full advantage of it, this unique, low-carbon, 
quenched and tempered alloy plate steel offers many superior 
properties. With a yield strength three times greater than ordi- 
nary carbon steel, Lukens ““T-1” steel can cut costs by reducing 
weight and still allow increased payloads and efficiency. 
Equipment fabrication is no problem with Lukens “T-1” 
steel. It is readily welded without preheating or stress relieving; 
equipment can easily be fabricated, modified or repaired at the 
field site. Its exceptional toughness and resistance to wear and 
impact lowers maintenance costs and lengthens equipment life. 
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Additional savings are possible where Lukens’ range of steel 
plate sizes—including the widest and heaviest available any- 
where—make possible the use of wider sizes that require fewer 
welded seams, 

Lukens “T-1” steel is the most recent addition to Lukens’ 
complete line of carbon, alloy and clad steels. Its unusual com- 
bination of properties suit it especially to application in pressure 
vessels, bridges, shipbuilding, construction machinery and gen- 
eral industrial equipment. On problems of design, selection, 
application and fabricating techniques, Lukens offers full 
technical assistance. If you would like further information on 
Lukens “*T-1” steel, write for Bulletin 765 on its properties, 
characteristics and applications. Address: Manager, Marketing 
Service, 775 Lukens Bldg., Lukens Steel Co., Coatesville, Pa. 


“T-1" STEEL THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PA. 











COLD-HEADED “SPECIALS” 





PH dAaadaddddddadaddtannnnndndandinnd 


“PRISON SCREWS” 





If the title “prison screw” seems strange to you, the 
explanation is that the extended driver head breaks 
off when the screw is driven home — thus dis- 
couraging removal. The other “specials”’ illustrate 
a variety of the forming operations available at 
ELCO heading, necking, serrating, thickening, 
flanging, chamfering, roll threading, and many 
others. ELCO facilities also include an Engineering 
Service that will help you design — or re-design — 
your special screws and similar pieces for Jowest- 
cost manufacture. Always consult your ELCO repre- 


sentative. 


ELCO PRODUCTS 


WOOD SCREWS PIPE PLUGS 
MACHINE SCREWS STOVE BOLTS 
MACHINE SCREW NUTS CAP SCREWS 
TAPPING SCREWS LAG SCREWS 
THREAD-CUTTING SCREWS DRIVE SCREWS 
PHILLIPS AND SEMS SPECIAL SCREWS 
SCREWS COLD HEADED PRODUCTS 


ELCO ‘Sa SCREW CORPORATION 


1958 BROADWAY, ROCKFORD, ILLINOIS 


Racks from Sewall are made by men who 
are fussy about your specifications. If you 
specify a tolerance, you get it—on every 
tooth of every rack we ship. We're in a 
brand new plant with the finest equipment. 
Send your specifications and quantity for 
our quotation. 


Your inquiry answered promptly. 


E. B. SEWALL Manufacturing Company © Midway 5-7721 


704 Glendale Street, St. Paul 14, Minnesota 


SEWALL 








Don tSpeculate When You Specify 


It’s easy to get the data you need on a wide variety of 
original equipment when you turn to either the product 
or advertisers’ indexes of your 1955 Annual HANDBOOK 
of Product Design. Previous “54 and °53 issues can aid 
you, too, in specifying materials and components ranging 
from accelerometers to zine-coated sheets. It will pay 
you also to use the specially enclosed postpaid cards for 
additional information, including manufacturers’ catalogs 
and bulletins. 


Product Engineering 
McGraw-Hill Building, New York 36, N. Y. 








ee 
SAUEREISE N Used by Leading Manufacturers for 
ASSEMBLUNG ‘SEALING : EMBEDD/NG 





TRIAL ORDER 


For years Savereisen pioneered the development of A complete electricol 
technical cements and compounds to speed operations and cements laboratory ot your 
improve product quolity. Let us help you select the proper fingertips—idea!l for ex 


: . perimental and develop- 
cement for your specific application. auch ae A onb-quent 


Write fer cotoleg con of each of . 


Moke comporative tests 14 Different Cements 
under your own conditions 


Note special trio! order! $12.50 











Fh Soversisen No. OW-30 
weed in Westinghouse 
Roeser: for over 14 years. 


Sauereisen Cements Company ° Pittsburgh 15, Pa. 
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Nl OWeeeload rate your bearings at higher values 


Comparative Stress Patterns under 
Uniform Loads for Straight and 
Crowned Cylindrical Rollers 


























Stress pattern for a 


straight 
under 


ROLLWASY 


BEARINGS 


wRol 


CROWNED 
ROLLERS 


Greater capacity . . . longer life . or a precisely balanced 
gain of both factors. That is the choice offered you by the 


“crowned” rollers of Tru-Rol bearings. 


By finish grinding a carefully selected crown radius on roller 
ends, Rollway relieves high stress areas, insures uniform distribu 
tion of load over the entire length of the roller. Rollers can take 
heavier loads without excessive end-fatigue, and are less subject to 
the effect of slight misalignment or deflection. 

The result is load rating at higher values for greater capacity, 
longer service life . . . or both. If this choice interests you, why 
not write for the complete story. Rollway Inc., 


Syracuse, N. Y. 


Bearing Co., 


Tru-Rol Bearings with crowned rollers are available in 3 types 


Stamped Steel Retainer 
with Guide Lips 


FREE 
New Catalog 


Segmented Steel 


Retainer 


features RBEC* bearing 
selection formula con- 
verted to simple 
nomograms! Send 
for a copy today 


*Roller Bearing Engi- 
neers’ Comm. — Anti- 
Friction Bearing Mfrs 
Assn. 


ROLLWAY BEARING CO., INC. 
547 Seymour St., Syracuse, N. Y. 


Please send free copy of your new Tru-Rol Catalog with extra 
Alignment Charts 


Name 
Firm Narre 
Address 


City 


ENGINEERING OFFICES: Syracuse @ Boston @ Chicago @ Detroit © Toronto @ Pittsburgh ¢ Cleveland ¢ Milwaukee ® Seattle * Houston * Philadelphia Los Angeles # Sen Francisco 
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Design 
with 
economy 
in mind 


How to keep informed 


on the 


Machine tool lube lines of part of your business 


ALCOA UTILITUBE 


are easily formed, long lasting, economical 


ALcoa® Utilitube, lightweight, corrosion-resistant 
coiled aluminum tube made of a special ALCOA 
alloy, is well suited for machine tool lubricating 
and cutting oil lines. ALCOA Utilitube is easily 
worked, has good flaring and forming character- 
iStics, work hardens less under repeated bending. 

ALCOA Utilitube is strong, too. It has high fatigue 
strength, stands up well under vibration. Good 
bursting strength provides an adequate safety factor 
against most operating pressures. 

ALCOA Utilitube will not deteriorate lubricating 
oils or contribute to the formation of sludge. And 
because it costs substantially less per foot than other 
corrosion-resistant tube, ALCOA Utilitube offers 
unequalled economy for any design. 

Strong, lightweight ALCOA Utilitube is also used 
for refrigerant lines, air, oil and other fuel lines as 
well as for hydraulic fluids. When the design calls 
for coiled tube, specify ALCOA Utilitube. 

For more information on this versatile ALCOA 
product, write today for the FREE, informative 
booklet, Alcoa Utilitube. 


ALUMINUM COMPANY OF AMERICA 
909-H Alcoa Building 
Pittsburgh 19, Pennsylvania 


asa 


ALCOA 6. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 








* 
*acoa 
. oat 


on 





AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


Add up all the advertisers and you've got 

a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


McGRAW-HILL 
PUBLICATIONS 
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Sphericol roller beor- 
ing withstonds mis- 
does not re- 

quire adjustment. —- 


assures minimum de- 


Maiktabll tees given’ - 
more positive gusset 
plate support. 


- 


For clutch gee 
turn aeons ring. 


: 


A new Power Take-Off for higher-speed, 
higher-horsepower engines 


Here is the all-new Twin Disc Model 
SP-318 heavy-duty Friction Power 
Take-Off—designed and engineered 
especially to meet the extra require- 
ments of the new engines in the 350 
to 375 hp range, operating up to 
1800 rpm. 

Extremely compact for its capacity, 
the new Twin Disc Power Take-Off 
is provided with an S.A.E. #0 fly- 
wheel housing. With triple driving 
plate construction, it assures ample 
friction surfaces to withstand high 
horsepower loads. And with solid 
driving plates, the new PTO effec- 
tively permits higher safe permissibie 
speeds. 

The pilot bearing of the new Power 
Take-Off is composed of a single row 
of balls, operating in bearing races of 
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double-row width . . . providing im- 
proved accommodation of minor mis- 
a ignment inherent in installations of 
this nature. Pilot bearings of this type 
provide additional space for lubri- 
cant, which is more effectively re- 
tained by the double grease shield 
construction. Although this construc- 
tion is usually referred to as “sealed 
for life,” the clutch shaft is drilled to 
provide for relubrication of the pilot 
bearing in the usual manner. 
Another outstanding feature of the 
new Twin Disc Power Take-Off is 
the use of a spherical bearing which 
does not require adjustment. With its 
inherent ability to permit angularity, 
the spherical bearing is more resistant 
to overload and destructive forces re- 
sulting from heavy side loads. 


For complete information on the 
new Twin Disc SP-318 Friction 
Power Take-Off (and the SP-314, a 
smaller model of the same new de- 
sign, for engines in the 225 hp range 
operating at 2200 rpm), write to the 
Twin Disc Clutch Company, Racine, 
Wisconsin. 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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Save as much as 67% 


with intricate Arwood 
Investment Cast Parts 


It is now possible, with the Arwood investment casting process, to 
economically produce shapes impractical to obtain by conventional 
methods. Often, many assemblies can be combined into a single 
casting, using unmachinable alloys. Applications are virtually 
unlimited. 


Our engineers will be pleased to go over your parts problems with 
you and help cut your own costs. Why not submit parts or prints 
to us for quotations? Consultation is free of obligation, of course. 


Write for free literature describing the investment casting process. 





CASE STUDY 
DESIGNATION: Aircraft emergency door latch. 
METAL: Stainless steel 410 (AMS 5350). 
PARTS: Designed and cast as a single unit. 
QUALITY CONTROL: Produced under X-ray control. Chemical and 
physical affidavits furnished. Test bars submitted. 
ADVANTAGES: Investment casting, by eliminating all finishing 
operations except reaming of cast hole through pivot boss, reduced 
cost from over $10.00 each to approximately $3.50 each. 











PRECISION CASTING CORP. 
68 WASHINGTON STREET © BROOKLYN 1 


PLANTS: Brooklyn, N. Y. * Groton, Conn. + Tilton, N. H. * Los Angeles, Calif. 
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a. F. 


Products 
That 


Roll! 


Be SURE With — ‘a :, 
Rubber Tired, 
Metal Disc Wheels; 


ea LLI E D All Sizes & Kinds! 


CONSULT ALLIED ON ALL 
YOUR SMALL WHEEL NEEDS! 


® Build quality—lasting service—sales ap 
peal — customer satisfaction into your 
product with ALLIED Wheels! Big range 
of stock sizes and types — or produced 
to your precise specifications. Priced 
“right"’; with dependable delivery to 

meet your production schedules 


ALLIED Wheels.... 
"aA PRECISION MADE TO 
YOUR SPECIFICATIONS! 


WRITE TODAY! 
a TTT. t > WHEEL PRODUCTS, INC. 


27 BROADWAY « TOLEDO 4, OHIO 


Representatives And Warehouses In Principal Cities 





SIMPLIFIED DESIGN, COMPLETE 
NEW MANUFACTURING TECHNIQUE 


Adds new precision to one of the 


oldest, most reliable lock nuts 


The old hot forged M-F “Unitary” lock nut has become 
the precision manufactured, cold finished ‘‘Uni-Torque"’ 


lock nut with a higher torque 
> ~ 


consistency than ever before 
THE M. F. UNI-TORQUE & 


thought possible. 
Without the use of plastic, fibre. 
slots or other complicated lock- 
ing devices, the MacLean-Fogg 
Lock Nut Company has suc- 
ceeded in developing a refined 
version of the reliable Deflected 
Thread Type Nut. 
Simplification and more pre- 
cise manufacturing techniques 
combined with modern equip- 
ment are the answer. 
LOCK NUT 


Tests prove that the M-F Uni-Torque 
has a higher consistency of torque than 
all others. This is important for safety, 
design and product fidelity. A FREE 
valuable booklet showing styles of the 
Uni-Torque and other M-F nuts is , 
available. Write: ty — 

I °F ~ 
Uni-Jorove) 


a 


* CHICAGO 40, ILLINOIS 


Mac Lean-Fogg 
Lock Nut Company 


5535 NORTH WOLCOTT AVENUE 
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INustration actual size 


Weight Il ounces 
VE 
no CEES aa 
@ parr no ae 
MOOG VALVE CO.., INC. 


EAST AURORA KY 








From MOOG Servo Valves... 


High Accuracy and Response 


One of the outstanding characteristics of Moog Servo 
Valves is their exceptionally high dynamic performance 
Moog units are characterized by equivalent time con- 
stants as low as one and one half milliseconds from 
input differential current to output flow. 

Performance of this magnitude makes possible con- 
trol systems of high accuracy and response. Typical 
applications for these valves are in servo systems of 
advanced aircraft and guided missile flight controls, 
radar scanner actuation, contour following machine 
tools, and automatic packaging equipment 

Conventionally, valve input is from a balanced push- 
pull DC amplifier and valve flow output is applied to 
a piston or hydraulic motor. An electric signal propor- 
tional to piston position or motor angular rotation is 
fed back to the amplifier to give a closed servo loop 

Production models are designed to operate in hydrau- 
lic systems of from 1000 to 3000 PSI pressure. Rated 
output flow from 0.1 to 50.0 GPM, for control currents 
between 2.0 and 40.0 milliamperes as specified, are 
available in production units. 





* 


For details write for Bulletin 2000-4 
4 

MOOG VALVE CO., INC. ONER AIRPORT EAST AURORA, NV. Y, 

al ake 

Es 








PRECISION BUILT for LONG LIFE 


and PEAK PERFORMANCE 


Char-Lywn 


HYDRAULIC 


RAMS 


MARK-TIME’S 


25 years of 
EXPERIENCE 


at your service! 


Write, wire or telephone 
M. H. Rhodes, Inc., whenever 
you plan a product that can 
be improved by adding a 
reliable timer or time switch. 
A Mark-time engineer will be 
at your office or factory 
promptly — make available 
to you, without obligation, all 
Mark-time’s research and de- 
velopment facilities. 


. a 
(calla 


M. H. RHODES, 


Manufactured and sold in Canada by 


SPERRY GYROSCOPE OTTAWA, 
3 Hamilton St., 
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LIMITED | 
Ottawa, Ontario, Canada * 


nie 


Hartford 6, Connecticut 


STROKONTROL RAM 
Mope. 1032—3% inch 
bore. Available in stand- 
ard 8 inch, 13 inch and 16 
inch stroke lengths. Dou- 
ble acting. Incorporates 
easily adjusted hydraulic 
depth stop. 


HORSE POWER RAM 
Mops. 1002—3inch bore. 
Available in standard 8 
inch, 10 inch and 12 inch 
stroke lengths. Designed 
as double acting and is 
easily converted to single 
action by venting one port. 


Modifications of these cylinders can be made to fill 
your specific requirements. Designed to ASAE-SAE 


specifications. 


Write for FREE Catalog! 


CHAR-LYNN COMPANY 


Dept. PE8S 2843-26th Avenue South, Minneapolis 6, Minnesota 
Hydraulic Horsepower To Serve You Befter 


built-in timer 





Timers for many 
Household Appliances 


Famous Mark-Time timers 
and time switches fill a wide 
range of applications on lead- 
ing brands of household ap- 
pliances. Illustrated above is a 
which provides 
accurate, on-the-spot timing for 


short-term mixing operations, 
and a bell signal to indicate 
“time’s up!” This is just one 
example of the convenience, 
value and sales appeal Mark- 
Time can add to products for 


home use. 


HI-LO-PAC 
PUMP 


STROKONTROL 


HORSEPOWER 


HORSEPOWER 


HYDRA-SEAL 
COUPLER 


BLACK NYLON 
SCREWS and 


Wieiolate and faste 
eae washers, A 
In stock 6-32, 32, 10-22 


NYLON 
Cable Clips 


7 
NyGrip 


Light-weight non-conducting 
support for wiring, tubing, etc. 
In stock As” to 14%” dia. 


Fiee Samples ..Wnite 
WECKESSER CO. 


5265 N. Avondale Avenue Chicoge 30, illinois 
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Low-cost, easy-to-form 


Beryidur’ makes expander 


This finger spring is a U packing 
expander which maintains a seal at 0-5 
pounds in the cylinder of a hoist.* 
What are the characteristics demanded 
in an application of this kind? First, 
like 
all beryllium copper alloys, is highly 


corrosion resistance. “Beryldur,” 
corrosion resistant. Second, uniform 
spring pressure. If the expander is too 
loose, the packing will leak oil and 
water. If it is too tight, it will prevent 
the plunger from moving freely. It is 
enough to say on this point that this 
“Beryldur” expander never needs field 
adjustment. 


Finally, formability is all-important. 
The 130° bends parallel to the rolling 


direction around a .” radius could 
cause trouble—but in “Beryldur,”’ grain 
direction is uniform and blanking is 
no problem. The expander was origi- 
nally made of 12 6-in. sections riveted 
together; now it is made of two strips 


of mill-hardened “‘Beryldur.”’ 


The properties of “‘Beryldur’’ 
midway between those of high-strength 
and high-conductivity ““Berylco”’ Beryl- 
lium Copper alloys. ““Beryldur” there- 
fore has a higher tensile strength than 


are 


brass or bronze, plus high fatigue 
strength, great resistance to wear, and 
good electrical conductivity. For sample 
material or engineering help, call or 
write any of the offices listed below. 


* Made by Globe Hoist Co., Des Moines, lowa, Philadelphia, Pa. 


“BERYLDUR" EXPANDER is 
plunger, then U packing is forced over the expander 


pushed down over 


FURTHER INFORMATION 
about “Beryidur” is contained in 
this 4-page folder. Send for your 
free copy today. 


BERYLCO) ie 


THE BERYLLIUM CORPORATION 


DEPT. 


5H 


* READING 2, PENNA. 


New York ¢ Springfield, Mass. © Rochester,N.Y. © Philadelphia ¢ Pittsburgh * Cleveland * Dayton © Detroit * Chicago * Minneapolis « Houston * Son Francisco « Los Angeles 


Representatives in principal world-trade centers 
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Send us your 


GASKET PROBLEMS 


Our “know how” over al- 


MODERNIZE i 
=> most half a century has 
Yo U e [RO D U ¢ T § | solved many tough gasket 


problems in all branches 
° h Se, of machine design. , 
wit coccccce = We have developed many Me 
7 new materials and treat- 


Custom Compression ae neem, Saeeee toate 


have proved lastir.gly suc- 


M Idi cessful under many diffi- 
Od! ng cult conditions. 

Put us to the test. Our 
sales engineer in your ter- 
ritory is always available 
for consultation. Write 
for our “Gasket Hand- 
book”’—a technical treat- 
ise on non-metallic gasket 
materials. 


the VELLUMOID co 


Worcester 6, Mass. 





KUHN & JACOB, with a reputation for efficiently 


handling all problems in custom compression molding 





will maintain the high product standards you set in 





modernizing your product. 


BOILED DOWN TO 


| | ae | ESSENTIALS ONLY 
the facts you need to know 


on resistance welding 


With practical tool and die, and molding experience, a ee is er hoe 
KUHN & JACOB offers you every delivery advantage form, enables you to choose easily 


crag: - 
, : > me : : weldin 

so tha: your new products can be promptly introduced. one method of resistance weld & 
: , over another. Designed to save time 


for designers considering the use of 


EXPENSE >» this economical means of joining 
and fastening metal parts, it briefly 


m1) : . : dis ‘s the advantages, limitations, 
The vast KUHN & JACOB experience and knowledge ee 
7 and design considerations that might 
is at your disposal—you can be sure that all possible influence your decision to use resist- 
. savings will be yours. ance welding. 


In addition, considerable material is 
devoted to the weldability of metals, 
both similar and dissimilar. Stud 
Custom Molded Plastics” and “Plastics —The Story of an Industry”. welding has also been included be- # “¢F 


Write on your letterhead for copies of two new booklets: “How to Buy 


cause its applications closely parallel 
those of resistance welding. Only 
15¢ a copy. Order yours today 
KUHN & JACOB |e 
READER SERVICE Dept. 
Product Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 





1230 Southard Street Trenton, New Jersey 
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When Design Engineers at Fairbanks-Morse 
perfected the non-clogging pump, they pumped 
live fish to prove its non-clogging performance, 
For they knew that if they eliminated the re- 
stricted passages that cause expensive pump 
clogging, they could even pump live fish, whole 
and undamaged. 

The result of that Project is the now famous 
F-M pump that provides non-clogging service 
for the food industry, municipal authorities 
and industrial waste engineers. 

Only from Fairbanks-Morse can you get the 
originality and soundness of mew design that 
assure such outstanding performance. When 
next you need a pump...or a scale...an 
electric motor... or a diesel engine... look 
for the famous F-M Seal and see the difference 
that quality makes. Fairbanks, Morse & Co., 
600 So. Michigan Avenue, Chicago 5, Illinois. 


PUMPS © SCALES © DIESEL LOCOMOTIVES AND ENGINES 


The Result is that on installations, 
like this food processing line, money 
formerly wasted on pump mainte 
nance due to clogging is now saved 


The Secret of F-M non-clogging 
pump performance is this unique im 
peller design that permits pumping 
all solids in suspension—even fish 


mS 


FAIRBANKS-MORSE 


a name worth remembering when you want the best 





ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 





Here’s how a LEDEX 
ROTARY SOLENOID operates... 


The magnetic pull moves the armature along the Solenoid 
axis. This action is efficiently converted into a rotary motion by 
means of ball bearings on inclined races. The inclined ball 
races are made to compensate for the magnetic pull increase 
as the Solenoid air gap closes, thereby providing substantially 
equal starting and ending torque during the rotary stroke. The 
rotary snap-action power of the Ledex can be efficiently har- 
nessed with a minimum of linkages, through the use of one 
or more standard features available on all models. 


Here’s why 
LEDEX ROTARY 
SOLENOIDS are <= 
dependable! # 


As can be seen from the exploded view, Ledex Rotary Sole- 
noids are simply constructed with few moving parts. All parts 
are manufactured to exacting tolerances and are carefully in- 
spected and assembled. The copper wire coil, the heart of the 
Solenoid, was developed especially for this product. It is wound 
by a precision winding process that puts a maximum amount of 
magnet wire into available space... giving tremendous power 
to compact Ledex Rotary Solenoids. 


Basic sizes of LEDEX ROTARY 
SOLENOIDS to choose from! .< 





Model No. 





Diameter inches 1% 





Torque tbs.-inches 4 1.0 1.7 4.0 7.5 25.0 


Torque values for normal intermittent duty and 45° stroke. 


« Engineering data is available upon request. 
WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


4 4 INC. 
123 WEBSTER STREET, DAYTON 2, OHIO 


IN CANADA: MARSLAND Engineering Ltd., KITCHENER, ONTARIO 
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ANTENNA 
AND RADOME 
DESIGN 
ENGINEERS 


Experience in airborne and/or ra- 
dome design and development. 
Advanced degree in E.E.; mathe- 
matics or physics desirable. Previ- 
ous experience in electro magnetic 
theory, knowledge of di-electric 
and ferrite materials advanta- 
geous. Work to consist of re- 
search, development, and design 
of airborne antennas, radomes, 
and antenna systems for high per- 
formance aircraft. 


ELECTRONICS 
ENGINEERS 


Degree in E.E. plus experience in 
airborne or its associated compo- 
nents. Component development 
with experience in circuitry and 
packaging techniques advanta- 
geous. Work will consist of cool- 
ing reliability and evaluation 
studies of electronic equipment. 


Write or apply 


Engineering Personnel Office 
Dept. A 


NORTH AMERICAN AVIATION 


Columbus 16, Ohio 
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This large lathe was formerly driven by a 
flat belt which slipped on heavy cuts, 
stalled and broke tool bits. Savings on 
broken tool bits alone offset the cost of 
the drive the first year—and production 
was increased 25% after the V-belt drive 
was installed. 


; 
Ful concave sides 
lengthen V-belt life 


; 


“ 


~«e CUT costs 


Hundreds of plants that keep 
track of V-belt drive costs know 


this: Gates Vulco Ropes .. . the 


V-belts with concave sides...wear much longer and 
cost less per year of service. 


Here is the interesting reason why: 


When a Gates V-belt bends 
around the sheave, the precisely- 
engineered concave sides (Fig. 1) 
fill out and become straight. Thus 
the sides of the belt make full, uniform contact 
with the pulley (Fig 1-A). 

Naturally, uniform contact distributes the 
wear evenly. And even wear means longer wear. 

Longer wear saves not only on replacement 


costs; it also saves the cost of down-time... 
keeps equipment producing. 


4 Take a straight -sided V-belt (Fig. 2) 
=<} and bend it. Feel the sidewalls of the belt 
bulge out as the belt bends. You see im- 
mediately that the bulging sides prevent uniform 
contact with the pulley (Fig. 2-A). Uneven con- 
tact causes faster wear...increases your drive re- 
placement costs. 

Let the cost-saving longer life of Gates Vulco 
Ropes contribute to your profits. Specify Gates 
Vulco Ropes—the V-belts with concave sides (U.S. 
Patent 1813698). The Gates Rubber Co., Denver 
Colorado—World’s Largest Maker of V-belts. 


Simple test proves value 
of concave sides 


Gates Engineering Offices and Distributor Stocks are located 
in all industrial centers of the United States and Canada, ond 


in 70 other countries throughout the world. 


TPRA-84A 


VULCO ROPE 


Ne 


GATE 
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® Standa 
sulated clips, s and fasteners 
for cable, loom, tube, wire, rod 
and pipe. . . rubber of neoprene 
applied in desired thickness for 
complete or partial coverage to 
metal stampings of any size or 


shape . . . ARco form dipped rub- 
ber parts, quickly, economically 
produced .. . these ARco products 


and services are helping develop- 


ment engineers solve problems and AUTOMOTIVE 
simplify purchasing for manvufac- RUBBER COMPANY - INC. 


tures. Consult ARco engineers Manufacturers * Designers * Engineer 
t 
oday 12558 BEECH RD. « DETROIT 39, MICH 
Valuable literature ; 
evailable—Write ARco RUBBER PROCESSORS 
today! 4 2 ' Rd @H Tene 





ANYTHING CAN BE COVERED WITH RUBBER BY. . . ARco 





FASTER 
ASSEMBLY... = 


LOWER 


POSITIVE ‘ : IRS 


ANCHORING |} DRIV-LOK Pins are responsible for 
won't come great economies and product 
loose improvement in thousands of ap- 
plications. For machinery, finished 
products, components and sub-assem- 
blies, DRIV-LOK Pins offer defini*e 
advantages in time, labor and cost 
savings. We can help you better if 
you will write, giving us the nature of 
your problem. Catalog and Samples 
sent without obligation. 


STANDARD 


TYPES 
[/ @ type for || 


Ce every need. 1] st 


TAN Type A TypeB Type TypeD TypeE 
Also Types F and G 





WRITE FOR DRIV-LOK PIN COMPANY 
CATALOG 723 Chauncy Street haa liilela inois 


FASTEN, — ) 








Bulletin T0O250H1935 is stand- 
ord enciésure with 110-22CV 
Tate iis=hilale Bits Labi 





A 
NEW CUTLER-HAMMER 10250 
STANDARD DUTY PUSHBUTTON STATIONS 
3 element type... with indicating light 





Bulletin 1O250H1939 
steel panel mounting 
“start-stop” with indicat- 
ing light. 





Same with padlocking 
feature on stop button to 
prevent operation. 


gis! 
\ys 


CUTLER*-HAMMER 


———————_~._--—-—- ee 


Check the features. No otherstand- 
ard duty pushbutton station offers 
so much. U-shape wrap-around 
cover and frame make unit strong, 
serviceable yet light and small. Re- 
cessed pushbuttons prevent acci- 
dental operation. Optionally, the 
stop button can be padlocked 
against unauthorized use. Indicat- 
ing light normally removed from 
front of case, but “twist of wrist’’ 
locks it in against pilfering. The 
same one low watt glow lamp serves 
both 110V or 220V, by changing 
one terminal connection. Plainly 
marked circuit arrangements facil- 
itate correct hook-up. Removing 
cover plac es terminals out in open 
for maximum accessibility. Pack- 
aged connectors included, electri- 
cian does not have to make them 
up. Oversize insulation panel af- 
fords complete protection yet cut 
on bias for access to mounting screw- 
holes. Frame and cover finished 
inside and out in baked light gray 
enamel. Standard enc!osure for sur- 
face mounting or steel front panel 
for cavity mounting. See your au- 
thorized Cutler-Hammer Distrib- 
utor today and see the difference 
CUTLER-HAMMER, Inc., 1332 
St. Paul Avenue, Milwaukee l, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, 
Ontario. 


yen WORKS BETTER. 1p 


Sp 
ly Wey 


== MOTOR CONTROL 
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@ Since 1867 engineers, scientists, designers, 
surveyors, draftsmen have relied on K&E as 
the foremost, most progressive, and most com- 


plete source of supply for the tools, equipment, PARAGON® RED TIP RULING PEN 
; : a This is the only ruling pen with tungsten 

and materials they work with. When you buy, carbide points, so hard and durable that 
they hardly ever need sharpening—even 
after continued use on glass cloth, plas- 
items. For example... tics and metals. Like the Paragon Red 
y Tip Pen, all Paragon drawing instruments 

are outstanding —in durability, precision, 

balance and the many years of perfect 

satisfaction they give to draftsmen. That 

is why the Paragon name is the recog- 

nized ‘‘first’’ in fine drawing instruments. 


think first of K&E, headquarters for 7,000 





KEUFFEL & ESSER CO. 


New York . Hoboken, N. J. 
Detroit + Chicago «+ St. Lovis + Dallas 
Son Francisco + Los Angeles « Seattle + Montreal 
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' | \ | HOW TO TAP 
: BERR) St. THE BRAINS OF 
‘ OTHER EXPERTS .. 


AND FIND THE IDEA 


; CHATI LLON = | YOU WANT 
ISO-ELASTIC’ = «—-- -Reeiees 


oe And if the idea is not there, 
-_ chances are it, and much more of 
the alloy {0 —— the product-engineering data you 
st need, is in the ‘54 and ‘53 


remember when real = 4) \Mgmamem 


For example, in all three of these 
invaluable HANDBOOK issues 
“is an SI (} N S 7 RI N (; S — you'll find the most significant 
information of its year on: 
: ( ( ® General Engineering 
are nee e ® Metals and Alloys 


@ Non-Metallic Materials 
and Finishes 


PHL LDED RHE 


. 





‘ea 


VIVRE 


BESO TOSEEGS 


Fabrication and Production 
Processes 


{UL 


Power Transmission 


Mechanical Parts and 
Design Analysis 


Giants of American instrument industry, including such firms as... 
® Bulova Research & Development Laboratories, Inc. Fastening and Joining 


® Eclipse Pioneer, Division of Bendix Aviation Corp. Motors, Engines and 


®@ Federal Telecommunication Laboratories, Inc. Controls 


® General Electric Co. 
® Sperry Gyroscope Co. Electrical and Electronic 


Components 
and many others think of CHATILLON, when instrument design 


calls for the ‘world's most accurate spring’’. Hydraulic and Pneumatic 


CHATILLON .. . the leading manufacturer of precision springs is Equipment 


particularly proud of the improved performance record of instru- ’ . 
ments using the noteworthy CHATILLON developed temperature- And that’s not all. Following each 
compensated alloy ‘‘Iso-Elastic’’. The hysteresis error of this remark- of these ten editorial sections 
able spring is less than .05% of deflection. Drift does not exceed you'll find hundreds of informa- 
.02%, of deflection in 5 minutes. These characteristics plus tempere- tive advertisements on products 


ture compensation insure the ultimate in precision spring production. and services with which you can 


CHATILLON makes Extension, Spiral, Torsion, Compression and make your ideas into profitable 
Form Springs of Iso-Elastic material, as well as springs of all con- 
ventional alloys. 


To find out how ‘‘the World's Most Accurate Spring” can better your 
product and for engineering bulletins, write CHATILLON SPRING Prod uct 
DIVISION. 


a | Engineering 
JOHN CHATILLON ESONS | McGraw-Hill Building, 


B85 CLIFF STREET, NEW YORK, W. Y. New York 36, N. Y. 


Moanulacturer of Precision Springs and Measuring Apparotus § 


design realities. 
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F. PERKINS LTD. (makers 
of internationally famees 
Perkins Diesel Engines) Have 
Sales, Service and Parts Owt- 
lets in W6 Countries. 


Perkins Diesels are in use in 
the following 118 countries 
and regions 


ADEN 
AFCHANISTAN 
ALGERIA 
ANGOLA 

ARABIA 
ARGENTINA 
AUSTRIA 
AUSTRALIA 
AZORS 
BAHAMAS 
BARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 

BRAZK: 

BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNEO 
BRIT. SOMALILAND 


. 7 
BURMA 
CANADA 
CEYLON 
CHILE 
CHINA 


COLOMBIA 
COSTA RICA 


CURACAO 
CYPRUS 


- 
CZECHOSLOVAKIA 
. DENMARK 
DOMINICA 
° ECUADOR 
EIRE 


EGYPT 

FED. MALAY STATES 
FINLAND 

Fill ISLES 

FRANCE 

FR. CAMEROONS 

FR. EQUAT. AFRICA 





GREECE 
GUATEMALA 
HAITI 
HOLLAND 
HUNGARY 
ICELAND 
INDIA 


You can ship heavy export units—without motors—to almost any 
INDONESIA 


busy spot on earth—and rely on Perkins to install and service the power ITALY 
for those units at destination point! JAMAICA 
JAPAN 

Perkins produced over 4,000,000 brake horsepower in light, high-speed CieERiA 

: ‘ ; P aad : LIBYA 
diesel engines in 1954. 70° of this output went into the world markets— Luxtmsours 
where Perkins Diesels set the world standard in motors up to 120 B.H.P. —- 

. . . . = MALTA 
These versatile engines are available to specifications of your own SaeerTwes 


engineering department. And Perkins maintain an engineering staff pe 
in Toronto, Canada to work with your company. Simply phone them. NEW ZEALAND 
They will fly down to discuss applications with you. NIGERIA, 
° . , . WORTH RHODESIA 
Prototype installations can be made at Toronto or at your plant. RORWAY 
. : - ‘ ’ YASAL 
Deliveries can be made from Sterling sources to you or direct to PAKISTAN 
' ‘ ae ancheac setet PANAMA 
your overseas branches or distributors. PARAGUAY 
~ . . . . . . ERSIA 
Make sure of expert diesel service and availability of engine parts for + 9 
all your export units . . . cut shipping costs and assembly headaches PORT GUINEA 
. call Perkins Toronto Office today. PUERTO RICO 
RUMANIA 
SALVADOR 
SAUD! ARABIA 
SIERRA LEONE 
SINGAPORE 
S. RHODESIA 


* 5 i poanen 
Y F. PERKINS (CANADA) LTD. SWEDEN 


wholly owned subsidiary of TANGANYIKA 
THAILAND 
TRANS JORDAN 


F. PERKINS LTD., PETERBOROUGH, ENGLAND romain 


U.S.S.R 
VENEZUELA 
WEST AFRICA 
YUGOSLAVIA 





to make sure 


your O-rings 
seal correctly 


Can your O-ring supplier give 
you a firm ‘“‘yes” to these 
questions? It might be a good 
idea to find out. Minnesota 
Rubber (and U.S. armed 
forces) know the following 
tests are highly important for 


best performance. The most advanced developments 


; in electronics are being made 
1. Does every O-ring pass 100% VISUAL 
INSPECTION? in the sphere of airborne radar and 


Visual inspection is so important, every related ground control systems 


Minnesota Rubber O-ring must pass it. because of military emphasis. Further 


2. Does every lot of O-rings pass LAB- applications of electromechanical techniques 


ORATORY QUALITY CONTROL? in these fields are creating 

At Minnesota Rubber, statistically new openings in the Systems Division of 
selected samples of every lot of O-rings are 
put through a series of scientific laboratory 
tests to be absolutely sure your shipment F Development Laboratories. 
meets your specific requirements. 


Hughes Research and 


Engineers who have demonstrated ingenuity and inventive 

ability will find interest in areas of work that call for devising 

3. Does every batch of rubber compound reliable, maintainable, manufacturable designs for precision 

pass TESTS FOR TENSILE STRENGTH, COMPRES- equipment developed at Hughes Research and Development 
i Labor: ies. 

SION SET, MODULUS, ULTIMATE ELONGATION, tries aiihon 


The design of this equipment, manufactured at Hughes, 
DUROMETER HARDNESS AND SPECIFIC GRAVITY? involves mechanical, electromechanical, electronic, micro- 


. _ wave and computing problems. Design also requires the use 
At Minnesota Rubber, every batch of such advanced techniques as subminiaturization, unitized 
must pass all these tests before release to “plug-in” construction, with emphasis on design for volume 
the molding department. production. Knowledge of electronic components, materials, 
finishes and military specifications is useful. 
4. Do incoming raw materials pass PROC- 


ESSING AND CURE-CHARACTERISTIC CHECKS? 
At Minnesota Rubber, these important 
tests make sure the material is top quality ett f 
‘ . ; Scientific and 
and conforms to specification requirements, 

Engineering Staff 
FREE SAMPLES available in all sizes . 
—together with technical information and 
installation data. Your request answered 
promptly. 


ieoentn Culver 
SEARCH 
City, 


MINNESOTA RUBBER . ‘is AND DEVELOPMENT ae, r Los Angeles 
& GASKET COMPANY Mm vasoratories eo a, 
. s3 , alifornia 
8638 Wooddale Avenue, Minneapolis 16, Minnesota . 
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— WEIGH LESS 
— CARRY MORE 
— LAST LONGER 


The problem of how to get bigger pay-loads in truck 
trailers and semi-trailers was solved by one manufacturer 
who converted to weight-saving aluminum and sigma weld- 
ing . . . These giant semi-trailer tanks hold 7,950 gal. 
700 gal. more than similar tanks made of steel. 

The high quality of sigma welded aluminum has increased 
tank resistance to corrosion. Sigma welding has also elimi- 
nated expensive weld cleaning—welds need only a light 
grinding and they are finished. Each semi-trailer requires 
about 1,100 linear ft. of sound sigma welding. The new high- 
strength, ductile alloys used range in thickness from 3/32 
to ' inch. 

Like many other products throughout industry, these 
trailers are being fabricated with new quality and efficiency 


using sigma welding. 


Linde Air 


30 East 42nd Street UCC) 
Offices in Other Principal Cities 


in Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


(formerly Dominion Oxygen Company) 


The term ‘‘Linde" is a registered trade-mark of 
Union Carbide and Carbon Corporation. 
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Products Company 
A Division of Union Carbide and Carbon Corporation 
New York 17, N. Y 


Here are some features of sigma welding — 


@ Uses any dx W ith 


. or constant potential power supply 


c.p. voltage is held constant welding 


operations are last 


and more efficient. 


@ Makes smooth welds in joints of all types—on all co 
merciaily welded metals . . . joins metals up to ‘4 in 


in one pass. 


* Sigma welding speeds exceed 100 in. per min, in mat 


operations. Start saving now, call your local LInDE repr 


more information—and ask for Form 794: 


Modern Methods of Joining Metals 


sentative tor 


Trade-Mark 





) 





Darcova Pumcup 











Darcova 45° 
Bevel Type Pumcup 


Lh gre ope Pumcups—long noted for unequalled efficiency and life in all 
kinds of cylinders—are now greatly exceeding their own performance 
records! The new 100% Nylon Composition, available on/y in Darcova Pum- 
cups, does it! 


Nylon Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready now to give you unprecedented piston packing 
performance! 


Write for helpful data Bulletin No. 5503. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 25, Pa. 


TRADE MARK 


PUBLISHED! 


Edited by 
RUPERT LE GRAND 


Senior Associate Editor, American Machinist 


Based upon earlier editions of 
AMERICAN MACHINISTS’ HANDBOOK 
edited by Fred H. Colvin and Fr A. Stanley 


ank 

9 pp., 5% x 8, 774 illus., $11.00 
Here’s the biggest news in years for machin- 
ists, toolmakers, apprentices, designers, en- 
gineers, inspectors—in fact all in the metal- 
working industry. Now you can have the 
on-the-job help of an amazingly improved, 
fully up-to-date, New AMERICAN MACHIN- 


ist’s HANDBOOK. 

Long a highly-regarded working tool, this book now 
has been completely revised and modernized in every 
way to make it a 1955 practical companion for tech 
nical men Whether it's in design and drafting 
machining and forming methods—metal finishing—or 
other major phases of your work--your problem can 
be better answered, solved more quickly, easily, and 
dependably with the aid of the wealth of modern 
descriptions, practices, and data given in this book 


The facts behind this 
monumental change 


Think of the advances of re 
cent years in metalworking in 
all its aspects—not only the 
normal development of better 
tools and techniques im an 
important industry, but also 
the further advances de 
manded by work on new ma 
terials and new design appli 
cations! The growth in metal 
working technology, stand 
ards, and practice has been 
tremendous faces every 
man in the field with a 
great need for new working 
information To meet this 
urgent need, the New Amer 
BIGGEST 1taN Macninist’s Hanpaoox 


has been created—fully 


IMPROVEMENT 2 abreast of today’s practice— 

$ and given to you with the 

IN NEARLY 5 practical treaiment and 

50 YEARS! handy reference features 
. 


that will make this the 
“bible’’ of the industry for 


many years 


80% rewritten 
Rearranged to 
give _~ facts— Gives day-to-day help 
easier rerterence ; 

Fully up-to-dats mm your work 

1579 pages The New American Ma- 
; 774 illustrations cuinist’s Hanpnoox is so 
45 big sections concisely written, so logi 
i cally arranged, so packed 
with facts, that you'll find 
it of almost daily use in your work. Look up in it 
questions, large and small, on layouts, feeds, speeds, 
tools, jigs, fixtures, materials, standards, tolerances, 
forming and finishing methods—hundreds of details of 
machine shop and drawing room practice You'll 
find the authoritative answers that will mean time 
and money saved and better results in all your work. 
See for yourselfi—-have the beok at your elbow—con- 
sult it for 10 days at our risk. No obligation to 
keep it unless it meets your needs Just mail the 
coupon below 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill, Att: H. W. Buhrow 

Industrial and Business Book Dept. 

327 W. 41 St., N.Y.C. 3% 

Send me Le Grand’s New AMBRICAN MACHINIST’s 
HANDBOOK for 10 days’ examination on approval. 
In 10 days 1 will send $11.00 plus few cents for de- 
livery costs or return book postpaid. (We pay de- 
livery costs if you send remittance with this coupon; 
same examination and return privilege.) 

Print 

Name 

Address 

City 

Company 


Position 


For price and terms outside U.S., 
write McGraw-Hill Int’l., N.Y.C PE-8 


palgeetercnenchnaenpansewenenenenene 


Product Engineering — August, 1955 








a — RS RE, SEI RE a i i AD: 


For You...“Right-Now” Help 


From an Emerson-Electric 
Motor-Drive Specialist 


What kind of motor-drive help do you 
need —now or later? If it has anything 
whatever to do with appliance motors, 
here’s your man—with a background 
of 65 years of specialized experience 
in power drives, he can give you val- 
uable on-the-spot help. 


An Emerson-Electric motor-drive spe- 
cialist will start at the beginning, or 
idea stage, of your problems—will stay 


For For “-rmetic Motor 


Oil Burners Pumps Ports 


Emerson -Electric 


Laundry Equipment Blowers 


with it through every phase of develop- 
ment, test and application stages— will 
work closely with your engineering and 
management personnel on any product 
or sales improvement you have in mind. 


Call an Emerson-Electric motor-drive 
specialist ...even if you have no 
immediate problem, he’ll be glad to 
confer with you. He may be able to 
make a suggestion you'll find valuable. 
No obligation, of course. 





Emerson-Electric supplies motors for 
appliances and equipment principally 
in these classifications. Oil Burner - 
Blowers « Unit Heaters *« Water Circu 
lators Air Conditioning * Washers « 
Driers « lroners * Garbage Disposers + 
Refrigerators « Freezers * Water 


Pumps « Air Compressors 


For 





of St. Louls « Since 1890 


Write THE EMERSON ELECTRIC MFG. CO., 
ST. LOUIS 21, MO.., for bulletins listed below. 


[] M 4019-A Capacitor-Start 
M 4019-B Split-Phase 
7 M 4019-C Integral 


M 4019-G Blower 


| M 4019-D Fan Duty 
|] M 4019-E Oil Burner 


M 4019-F Jet Pump 


—eC CC ee 


BRANCHES: New York7,N. Y., 11 Park Place « Chicago 23, Ill., 1623S. Pulaski Road « Syracuse, N. Y., 209 Oakley Drive + Detroit 7, 
Mich., 1375 E. Jefferson Ave. « Los Angeles 42, Calif., 5415 York Blvd. *« Davenport, Iowa, 617 Brady St. + Cincinnati 11, 


Ohio, 2917 Ratterman Ave. 
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The new carburetor 
intake silencers for 
the Evinrude Big 
Twin Aquasonic out- 
board motors use 
| L:O-F Glass Fibers’ 
insulation to reduce 
disagreeable engine 
noise. 

























Kop atyi* $ 


S-h-h! Evinrude 


makes outboard motors “whisper” 
with L:O-F Glass Fibers’ insulation 





Lighter, finer glass fibers form millions of dead air pockets — 
assure high acoustical efficiency to absorb objectionable noise 


sulation, L°O-F Glass Fibers’ 
insulation—either Super: Fine or 
Microlite—assures you thermal 
and acoustical efficiency plus 
these highly desirable properties: 

Light weight 

Low density 

High resiliency 

Heat resistance 

Low space requirement 

Easy handling 

Easy fabrication 

Resistance to moisture 

Resistance to settling 


Evinrude’s engineers turned to 

L:O-F Glass Fibers’ Microlite 

because they required an insu- 

lation with 

@highly' efficient sound-ab- 
sorption characteristics; 

® capability of being die-cut to 
fit contour of irregular-shaped 
housing; 

e@ excellent cohesion of fibers to 
eliminate air-erosion problems 
due to high intake velocity. 

Whether your product involves 

sound absorption or thermal in- 


Y,) i C R Oo L i T E For further information on how L-O-F Glass Fibers’ insulation can help 


L@ErFr 


you solve your design problems, contact our nearest office. Or write: 
L-O-F Glass Fibers Co., Dept. 4-85, 1810 Madison Ave., Toledo 1, Ohio. 


L-O-F GLASS FIBERS COMPANY 
TOLEDO 1, OHIO 


4 U Pp E oa ° F ! N f Makers of glass fibers by the exclusive “Electronic-Extrusion” process 


GLASS) FIBERS 











Latest Data on 


MECHANICAL 
COMPONENTS 


for 
automatic control 


The great demand for reprints of 
our special report on rotating 
electrical components for auto- 
matic control prompted us to pub- 
lish also in reprint form our special 
report on “Mechanical Compo- 
nents for Automatic Control.” 


Reprinted from Product Engineer- 
ing’s September, 1954 issue, this 
32-page report covers gearing, 
clutches, and mechanical hard- 
ware. Presented are the factors 
involved in the design and appli- 
cation of gear trains, the operat- 
ing characteristics and applica- 
tions for various types of clutches, 
and a discussion of typical com- 
mercially available mechanical 
elements. 


You can order “Mechanical Com- 
ponents for Automatic Control” 
from our Reader Service Depart- 
ment at 50¢ per copy. And if 
you'd like extra copies of the 
previous report, “Rotating Elec- 
trical Components for Automatic 
Control,” these are also available 
at 50¢ each. However, the supply 
is limited, so order your copies now. 


BOTH REPORTS ARE 
PROFUSELY ILLUSTRATED 
WITH 
GRAPHS, DIAGRAMS, 
CUTAWAY DRAWINGS, 
TABLES, AND 
PHOTOGRAPHS. 


32 PAGES 50¢ EACH 


Product Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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More and More Firms are Choosing Copyflex Because... 


New, Heavy-Volume 
Copyflex Mode! 500 
40 f. p.m. Speed, 46-inch 
Printing Width 
$3,250.00 f. o.b. Chicago 


“ 


COPYFLEX 


f 2 P~ 
b- Z j 


is the Choice of Everybody 
in the Drafting Department! 


There is no dissatisfaction where Copyflex reproduction 


machines are used. Department head, operator, drafts- 
man " each knows reproduction and preters Copyflex; 
each benefits by Copyflex, 


- The Department Head, who keeps tab on 

- production and costs, prefers Copyflex because 

of its high-volume economy. Here is the high- 

est practical speed consistent with quality 

printing, as fast as 40 feet per minute and for a cost as 

low as 2c a square foot, depending on the model you 

need. No venting, plumbing, or auxiliary equipment 
means no installation costs, minimum maintenance. 

- The Operator prefers Copyflex because it is 

~ clean, completely free from fumes and odors, 

easy and fast to operate. Such features as 








(BRUNING ) 
cipher bere VOX 


Specialists in Copying Since 1897 


vacuum feed, positive separation of tracings, feed release 
treadle, adjustable light shield, extra-large stacking trays 
speed and simplify the operator's work 


‘am 4The Draftsman prefers Copyflex because it 
- : turns out flat, dry, easier-to-read prints of his 
_*.7.5/— drawings and tracings. Here is diazo-type repro- 

er 

: duction at its best—clean, black-on-white lines 


of uniform density and high contrast 


In short, everybody likes Copyflex because it’s the 
only reproduction process that gives you quality prints 
at low cost, plus problem-free installation and operation 
That’s why more firms are switching to Copyflex! You 
owe it to yourself and your company to investigate 
Copyflex advantages. Mail coupon today 


Charles Bruning Company, inc., Dept. 83-0 
4700 Montrose Ave., Chicage 41, Ilinois 


Please send me information on Copyflex 
Reproduction Machines. 


Name _ Title 
Company — 


Address 





CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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HEAVY-DUTY D-C 
MAN-NETIC 
CONTROLLERS* 


2¢ Te 
COMBINATION MANUAL and 
MAGNETIC CONTROLLER FOR CRANES— 
CHARGING MACHINES—D-C CONTROL JOBS 


OPTIONAL 
RIGHT OR 
LEFT-HAND 


DESIGN ALLOWS | 
INSTALLATION 
WHERE SPACE IS j 
AT A PREMIUM / 





2 TYPES AVAILABLE: 
REVERSE-PLUGGING OR 
DYNAMIC - LOWERING 


Provide four speed points, reversing, 
with all advantages of full-magnetic 
control. Manually - operated cam con- 
tacts are free of destructive arcing 
... extremely fast magnetic contactor 
action interrupts power circuit before 
cam-operated contacts are opened. 

F EUCLID'S EXCLUSIVE "“TIMELOK” 
feature offers maximum dependable 

oad acceleration timing without extra 
y relays ... permits unusually compact 
arrangement of the magnetic panel. 


—_ 


Light metais design tips 





SUGGESTED BEND RADI! FOR MAGNESIUM SHEET AND EXTRUSIONS 


Suggested Radii for 90° Bends 
Magnesium at Various Temperatures 


Alloy 70°F 375°F 00°F 

M-O 7¥ _ F 
M-H24 12t at — 

FS-O 5t — 27 
FS-H24 lot 5t = 


t =thickness of material 


This table suggests radii for bending 
magnesium sheet and extrusions 






































When heated, magnesium sheet and extrusions 
can be bent and shaped, using the same equipment 
required for other metals. 

Press brakes, sheet rolls, angle rolls, punch presses 
and similar equipment can be used; however, in addi- 
tion to pre-heating the magnesium, it is important 
that you also keep it from being chilled during bending. 

The figures shown in the above table are not 
minimum bend radii; they are radii which our expe- 
rience has shown will result in good material efficiency 
in the shop. 

Additional information on bending magnesium 
and other light metals is available from our engineer- 
ing department. In fact, whenever light metals can 
be used for your parts or products, Magcoa engineers 
can help you design them and Magcoa fabricating 
facilities can produce them for you. We welcome 
your inquiry. 


MAGNESIUM COMPANY or america | Magcoa 


MATERIALS HANDLING DIV. + EAST CHICAGO 27, IND. 








i? = ay, 


Product Engineering 


Product Engineering is the only 
paid-circulation magazine serving 


design engineers. 





: T 

C and CERME 
CER AMT VE COATING 
FOR METALS 


i ature 
ted to high temper 
RESEARCH ° DEVELOPMENT 





For more information, contact our 
representative in your area, or write 
or call THE EUCLID ELECTRIC & MFG. 
CO., MADISON, OHIO. 


Ask for Bulletin 4400-440]. 


@ PRODUCTION | 


| WRITE—PHONE OR NN 


tHe ©. HOMMEL CO. pittssurcn 30, pa. 


World’s Most Complete Supplier 
West Coast Warehouse, Laboratory and Office, 4747 E. 49th St., Los Angeles, Calif. 








*PATENT APPLIED FOR. 





TE EuCuUO ELECTRIC 


EUCLID 


AND UFG CO. MADISON, ONIO 


THE EUCLID ELECTRIC & MFG. CO. 
MADISON, OHIO 
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RUSSELL, 


BURDSALL & WARD 


STENER ERIEFS. 


BOLT AND NUT 


COMPANY 





Technical-ities 
By John S. Davey 


Coarse Threads 
Better Than Fine 
For Many Jobs 


The load and stress concentra- 
tions on threads are lower in 
standard coarse thread fasten- 
ers than in fine threaded ones, 
Flank engagement is also 
greater because coarse threads 
are deeper, Except in such 
cases where fine adjustments 
are needed, coarse threads are, 
therefore, preferable to fine 
threads. They have greater re- 
sistance to stripping and, con- 
sequently, can be more highly 
torqued to make a stronger as- 
sembly. 


PRODUCTION SAVINGS 


Coarse thread fasteners 
tighten with only two-thirds 
the revolutions needed for fine 
threads. So your assembly time 
is faster, too. Coarse thread 
bolts enter nuts or mating holes 
with less tendency to cross 
thread when not truly posi- 
tioned. In hard-to-reach areas, 
this ease of starting can often 
be your deciding factor. Bear 
in mind, too, that coarse 
threads need less “babying” in 
handling since they’re less apt 
to be damaged. 

All in all, coarse threaded 
standard fasteners prove best 
for an assembly because of 
their additional clamping 
strength—and best for the as- 
sembler because of their extra 
economy and production ad- 
vantages. 
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Spin-Lock screws increase 


holding power by 20% 


EXPERIENCE confirms that Spin-Lock 
screws hold tight under conditions of 
vibration or repeated heating and 
cooling. Their strong teeth have a 
ratchet action on the bearing surface 
—the acute angle lets the screw 
tighten fast and easily, until the 
teeth actually embed into the seat 
upo: tightening, as shown in the 
sectional photomacrograph below. 
The almost vertical face of the teeth 
then resists counter-rotation and loos- 
ening. As a result, it takes about 20% 


eA ‘ 


more torque to loosen a Spin-Lock 
than to tighten it. 


LOWER COST ASSEMBLY 


Spin-Lock screws avoid need for 
washers or external locking devices. 
One-piece construction, they allow 
faster assembly and can be easily han- 
died and driven in cramped spaces. 
STRONGER ASSEMBLY 
Heat treatment gives the teeth hard- 
ness and toughness. Spin-Lock screws 
can, therefore, be reused when re- 
moved with but slight loss in holding 
power. The extra strength also per- 
mits tighter fastening for a stronger 
assembly without risk of stripping 
threads. 

Screws with hex, pan, truss and flat 
heads are available. See Sweet’s Product 
Designers file or write Russell, Burdsall 
& Ward Bolt and Nut Company. Plants 
at: Port Chester, N.Y¥.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Ad- 
ditional offices at: Ardmore (Phila.), 
Pa,; Pittsburgh; Detroit; Chicago; Dal- 
las; San Francisco, 











High strength bolts imprcved product at a saving 


A mechanical vibrating shaker naturally 
suffers severe abuse itself from vibra- 
tion. One manufacturer of such ma- 
chines used costly special fasteners and 
lock nuts to control tendency of the 
product to loosen up. 


Asked about it, RB&W recommended 
a standard high strength bolt, heavy 
nut, and two hardened washers. These 


permitted a high tensile clamping force 
to be developed. Residual tension was 
ample for the most severe operating con- 
ditions and kept the bolts tight. Result: 
A 25% saving in annual fastener cost, 
the constant availability of standard 
items, and less maintenance for the 
product. You too can draw on RB&W 
experience for technical help to assure 
a strong assembly and to cut costs, 
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UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 

2. Each component part is properly heat treated. 

3. Every Kilian Bearing is designed for a specific application. 

















Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 










Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


Fischer Bearings (Canada), Ltd. 
240 Fleet St. East, Toronto 2B, Ont. 










Kilian Manufacturing Corp. 
(Canada), Ltd. 
240 Fleet St. East, Toronto 2B, Ont. 





Kilian Steel Ball Corporation 
100 Wellington St., Hartford, Conn. 


ASSOCIATED 
COMPANIES: 









TINY CONVENIENCE OUTLETS 


give your portable appliances, radios, power tools, 

electronic test gear greater utility and ease of use. 

Easy to install — takes absolute 
minimum of Space 


EYELETS, RIVETS OR SPOT 
WELDS RIGHT TO CHASSIS 







1° SPEED SENSITIVE 











SWI y CHES 7 i 
f —_ | NB | 
1) Overspeed and Underspeed Governors Simple Drops Minimum 
are built to openor close a set of contacts panel into space 
when operating speed increases to dangerous punch- place back of 
panel 





proportions or when the speed drops to below out fast 
normal running. Overspeed governors can be 
supplied to trip at any speed between 500 and 
10,000 R.P.M. Underspeed governors at any 
speed between 400 and 5,000 R.P.M. 





with solder tabs UL approved for | 


( wp SOLDER TAB Mini-SpACe Ov 


2 amps @ 125V or 10 amps )V Specify #402ACE 






with leads automatically attached to each 


PRE-WIRED Mini-SpACe Outlet 






Constructed to open or close two inde- Seeeeatemerepeenbind inne caving, PESEALL, Oa Te gnge wwe Us appeoves 

pendent sets of contacts at adjustable up to 1100 watts. #402ACL with 14 gage wire, UL app. for 15 amps SV 
speeds Both switches trip on increasing speed Kk or 10 amps 250V Specify part number and lead lengths nal 
ond reset automatically on decreasing speed. 


PARALLEL-WIRED Mini-SpACe Ouclet — with two leads automatically at 














Can also be furnished with a manval reset 
button, in which case it is necessary to reset the 


 - & 3 tached to each contact and assembled into molding. Ideal for paralle! wiring 





high d itch aft ith tri d » of multiple outlets Specify #402AC2C for 16 gage leac 
igh speed switch after it has tripped. q q  iciee Cod, Cas Gent enaihia ond 
Designed to open or close three indepen- lead lengths 
dent sets of contacts at three different 
speeds. Particularly adaptable to the more GROUNDING — Simply slip Alden Grounding Adapter Plate over an 
; ; Simply drill we Alden -SpACe o dapt it to accom 
elaborate engine and turbine control systems. « ey nie, above Alden Mini-SpACe outlets and adapt it to accon 
Model shown is arranged for direct mounting @ modate the UL }3-prong. parallel blade, grounding plugs 
on an AND 20005 engine tachometer pad. ri PAT o[_ }> Add “G” to part numbers above (e.g. #402 ACEG ) or order 
i a ooo le 1125 separate'y as #CS402ACG 
. 4 id 


These units are incosed in dust 
and splash-proof housings. 


SYNCHRO-START PRODUCTS 
INCORPORATED 
8151 N. RIDGEWAY AVE., SKOKIE, ILL. 








7 > Order by number - Samples sent free 
Cs 1135 .N. MAIN ST., BROCKTON 64, MASS. 


(NA-ALO : 
we fAitpen Paooucts Company 


Smallest Detacha Pe Miniature 
AC Outlet Line ¢ “zw Fuseholders 
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Look at this man. He’s telling a neighbor why he’s so pleased 

with his motor driven appliances. He—a satisfied customer 

is just about the best salesman a product can have! One big 

reason for his satisfaction—even though he may not know it 
is the Packard Electric motors that power his appliances. 


Packard fractional horsepower electric motors have been 
making satisfied customers for 38 years—because a Packard 
motor does its job longer, quieter, with less maintenance cost. 
The appliance maker who standardizes on Packard Electri: 
motors gives his product that extra touch of dependability 
that Luilds sales. 


product of GM General Motors 


72, 


Packard Electric Division, 
General Motors, 
Warren, Ohio 
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.+ehelp give 

the BELL 47) 
“QUICK- CHANGE” 

VERSATILITY! 


= 
See oe 
Patents issued or pending. 
PIP — Reg. U.S. Pat. Off. 


4-Way Conversion in a few minutes! 


Positive, self-locking, quick-release superiority over all other quick- 


PIP pins help make fast conversion 
to rescue, executive, ambulance and 
long range versions possible. PIP 
pins are used in rescue hoist, fold- 
away seats, removable door hinge 
pins and litter rack fastening appli- 
cations, PIP pins have proven their 


release methods in aircraft, military, 
missile and commercial equipment. 
Mechanical designs you are now 
developing are sure to have a clevis, 
bracket or tube joint detail that 
requires repeated disconnect and 
rejoining — just right for a PIP pin! 


FAST + ECONOMICAL + DEPENDABLE IN BLIND OR OPEN APPLICATIONS! 
PIP pins provide quick release and positive self-locking safety in a single 
unit in both single and double acting types. No cotter pins, nuts, bolts or 
other separate retaining items or assembly tools are required! Supplied in 
any diameter or length. 


WRITE for complete information today! 


VIATION 
DD rvero MENTS INC. 


210 SOUTH VICTORY BLVD.E BURBANK, CALIFORNIA 


ANOTHER CIRCLE SEAL 


‘\\\\. >) eo” 
“oont 


5100 SERIES 


After two years of research 


a RELIEF VALVE tar 
DOESN'T LEAK! 


In-line design 

Adjustability that can’t be tampered with 
Excellent flow characteristics 

Precise operating reliability 

Suitable for almost any gas or liquid 


Send for information today 


Representatives in 


Principal Cities 
AL precision valves 


JAMES*DOND«*CLADRK 
2181 East Foothill Blvd + Pasadena 8, California 


ENGINEERED TO YOUR PRODUCT 


Dormeyer Solenoids are built to your specifications 
in every detail. Constructed from only the finest 
materials, each unit is carefully inspected for uni- 
form high quality. 

No matter what your requirements are, we will 
supply them. Expanded facilities enable us to offer 
the widest variety of solenoid types in the industry. 


DORMEYER TRANSFORMERS AND COILS 


Built to the same high engineering 
standards as Dormeyer Solenoids. 
Compact, efficient—outlast equipment 
life. Coils to No. 50 wire. 
PROMPT DELIVERY IN 
ANY QUANTITY 


Send specifications for free estimate. 
Request catalog giving full engineering data. 


DORMEYER INDUSTRIES 


RIES IN CHICAGO AND KENTLAND, INDIANA 


3414 MILWAUKEE AVENUE ° CHICAGO 41, ILLINOIS 
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A-L HOT EXTRUSIONS (solid and hollow 
may solve problems for you 


Where can these leading advantages of hot-extruded special alloy steels 
apply to your production? 

1. Hot extrusions require very little finishing before use, even in the 
case of involved shapes. The scrap loss is small and you can buy raw 
(Dept. PE-68) materials closer to finish size. You buy less high-cost steel, cut away less 
of it . . . save both in time and material cost 

2. The range of shapes, solid or hollow, which can be hot-extruded is 
almost infinite. They can be easily and quickly produced in any quantity 
Dies for new or experimental parts cost little and can be made up fast. 
_] STAINLESS STEEL @ We're ready to serve your needs with hot extrusions in any grade of 

) TOOL STEEL stainless or high temperature steel, many tool steel grades and other 
ve steels. Call us in to help. Allegheny Ludlum Steel Corporation, Oliver 
] HIGH TEMPERATURE STEEL Building., Pittsburgh 22, Pennsylvania. 
] OTHER STEELS 


I ee Leading Producer-High Alloy Steels 


sie Allegheny Ludlum kee 


We have a parts problem that hot 
extrusions might solve. Let's see an AL 
representative for facts and figures. 














weo ssie 
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What surprises most engineers the 
first time they see one of CEC’s 4-300 
Pressure Pickups is its small size. But 


when they learn of the performance, 
surprise often turns to amazement. 
With the 4-300’s, there’s no compro- 
mise on either compactness or accu- 
racy ... you get both in a single unit, 
with ruggedness that provides labo- 
ratory accuracy under the most ad- 
verse conditions of use. 

For your next pressure measure- 
ment job...where you need high 
accuracy, rapid response and mini- 
mum size... check these important 
features, common to all CEC 4-300 
Pressure Pickups... 


WIDE CHOICE OF RANGES... gage, absolute 
and differential units. . . full-scale ratings 
low as | psi, high as 5000 psi. 
ACCURACY...0.75% maximum linearity 
deviation...unusually low hysteresis, tem- 
perature effects, and acceleration response. 
EXTREME MINIATURIZATION... bodies as 
small as 42” in diameter. 
STANDARDIZATION . .. same basic sensing 
element in all models ...uniform excita- 
tion voltage and output greatly simplify 
system design and operation. 

COMPLETE CALIBRATION CERTIFICATE . . . all 
characteristics measured . . . signed certifi- 
cate sent with each pickup. 
ADAPTABILITY...several mounting methods 
offered . . . standard fittings supplied. 


There’s a CEC Pressure Pickup for al- 
most every purpose. For complete 
information let us send you Bulletin CEC 


e<e7o V9? 
1552-X23. 





Consolidated Engineering 


Corporation 


ELECTRONIC 


INSTRUMENTS FOR MEASUREMENT AND CONTROL 


306 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in 


Albuquerque, Atlanta, Buffalo, Chicago, Dallas, 


Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 








Make THIS 


Your Standard 
for 
Electrical Symbols 


and Standards 








[ooo] —>>— 
Connecting Disconnect- 
Block ing Device 





Thermal Mechanical 

Element interlock 
Conduit or Conduit or 

Grouping Grouping 


Now you can help achieve industry- 
wide agreement on graphical symbols 
for electrical components. As you 
know, different groups have in the past 
advanced various proposals for stand- 
ardization. But while many suggestions 
had merit, often forgotten was the fact 
that the symbols must be simple. 


For this reason we have coliected and 
reprinted, in an easy-to-use folder, the 
simplest-to-draw and most readily un- 
derstandable symbols available. They 
are based mainly on the Engineering 
Drafting Standards of the Ford Motor 
Company, and are supplemented by 
standards data from the American 
Standards Association and from the 
National Machine Tool Builders Asso- 
ciation. 


To order a supply of these folders for 
you and your associates, write or call 
our Reader Service Department today. 
Copies are only 15¢ each. 


Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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LOOKING AHEAD TO 
ECONOMIES IN 
PRODUCTION? 


BABBITT ON - 
STEEL OR 


BRONZE Se 


» 


ALUMINUM 
ON STEEL 


MOLDED 
POWDER 
METAL 


} BRONZE 
ON STEEL 


ALUMINUM 


CAST BRONZE 
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SLEEVE 
BEARINGS 
WILL HELP! 


@ The sleeve bearing is much lower in original cost 
than any other type from which you may choose. In over 90% 
of your applications a Johnson Sleeve Bearing will give long, 
trouble-free service . . . in many instances, for the life of the 
product in which it is installed. It is quiet, corrosion resistant, 
conformable, and simple in construction. Possibly you are buying 
more bearing than you need. You can simplify and save with 
Johnson Sleeve Bearings. They are available in cast bronze, cast 
aluminum alloy, bronze-on-steel, aluminum-on-steel, babbitt on 
steel or bronze, molded powder metal (pre-cast bronze powder), 
and graphited types. Johnson engineers will gladly consult with 
you on changing your designs to use economical Johnson Sleeve 
Bearings. Write for an appointment. 


JOHNSON BRONZE CoO., 508 South Mill St., New Castle, Pa. 
Sleeve - 


SLEEVE BEARING 
HEADQUARTERS 
SINCE 1901 





thpdadel 


Seoee eee 


%y 1 
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A SIZE AND TYPE 
FOR EVERY USE 


* ROCKFORD POWER Send for This 
TAKE-OFFS ce eveile Handy Bulletin 


able in manderd sizes Shows typ- 
ranging from 125 foot ice! instel- 
pounds to 2100 foot pounds letions of 


ROCKFORD 
torque. Clvich sises rarg® C1 UTCHES and POWER 
from 61% to 18 in. double TAKE-OFFS. Contoins 
plete. These complete, sell- diagrams of unique 
contained units ore witable applications. Furnishes 
capacity tebles, 
\ dimensions ond 
BY complete spece 

shcoboma 


ACCURATE BALANCE 


DIMENSIONS 








ROCKFORD CLUTCH DIVISION /ithn 
S.A 


& 209 Catherine Street, Rockford, tilineis, U . 


E800C0C69 


Uf) out makes quantity | - 


IMPORTANT REASONS 
WHY YOU SHOULD SPECIFY 


Forms (> 


. RESINITE AC combines all the mechanical and dielectric advantages of 
phenolics with the high dielectric strength, moisture resistant and non- 
corrosive properties of cellulose acetate. 


molded mechanical parts... 
of iron, brass, nickel, silver 
and tungsten alloys... 


with individual precision 


@ Why machine or cast small, intricate parts? 
Superior can produce quantities of accurate 
parts at a very low cost per piece by powder 


- RESINITE 104 is a tough material suitable for stapling, sé¢véte forming 


and fabricating 


- RESINITE 8104 minimizes the effects of electrical property degradation 


characteristic of laminated phenolics when subjected to high humidity 
and temperature. 


metallurgy. Every piece of a run will be uniform 

gb! <8 A P 4. RESINITE TruTork provides an internally threaded or embossed form 

In siZe, strength and density. Superior can mcke to fit any threaded core, regardiess o; diameter or threads per inch. 

alloyed metal parts to fit your application, rec- 5. RESINITE gives torque control of plus or minus 1 inch ounce— axial pres- 
. ° . . 2 i > f 25 : 

ommending the right material for the job you amphntaeeies ist. 


: ; . li , > . , sees li : 
have in mind. Consult Superior first. Get full information on Resinite Coil Forms. Request detailed technical literature 


RESINITE <22-onarton 


—_—_——Sales Representatives in: 





Send us your blueprint and specifications, 


New England: Framingham, Massachusetts, Trinity 3-709 1 
Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 

Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1- 1060 
Indiana, Southern Ohio: Logansport, indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 

Canada: Montreol, Quebec, Canada, Wainet 0337 


PRECISION PAPER TUBE COMPANY 


2035K W. CHARLESTON ST. « CHICAGO 47, ILLINOIS 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE e CLEVELAND 5, OHIO 
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Now! Bruning Makes 
Tracing Cloth a Practical, 
E Economical Medium for Everyday, 
, Brey Job Use! _, 


Improved All-Purpose 


No. N378 
“Whitney” Tracing Cloth 


© Resists Liquids and Solvents! 
© Takes Pencil up to 9H Hardness! 
* Accepts Ink Beautifully! 


a 
\ Here it is! The truly modern and wonderfully improved all-purpose 
Two Improved Special-Purpose Cloths tracing and drawing cloth that you can use profitably for every job 


in your drafting room! 


No. 370 “McKINLEY” 


Primarily designed for pencil, this 
modern cloth stands unequclied 
by any product of its type for 
durability and reproduction per- 
formance! It readily takes pencil 
hardness up to 8H. Blue or white. 


No. 375 “GUIL-TRACE” 


Exclusively designed for ink, this 
new and better cloth is unmatch- 
ed for its superb acceptance of 
ink, maximum contrast in printing, 
top reproduction speed. Blue only. 


“\eenrez—eekeenzeee”ee’eetee wees 





This remarkable cloth just can’t be damaged by perspiration, 
spilled drinks, or repeated use of regular drafting room solvents. 
It readily accepts pencil up to 9H hardness, takes ink with “super” 
adhesion. Its completely clear body, high translucency, and high 
permanence assure sharp, good-looking tracings and drawings 
that produce fine prints, even after long periods of storage. 

No tracing or drawing medium could be more economical or 
practical! You get good results every time — minimize the constant 
danger of damage to costly drawings. You speed draftsmen’s work, 
get faster reproduction. You can use this versatile cloth for every 
tracing and drawing job in your drafting room, simplify and save 
on purchasing, stocking, and inventory of materials. 

Try this all-modern, all-purpose tracing and drawing medium. 
Here is the smallest cost going into a tracing or drawing, but 
one of the most important. Send today for your free 84; x 11-inch 
sample sheet. Blue or white. 


Charles Bruning Compesy: Inc., Dept. 84-0 
4700 Montrose Ave., Chicage 41, llinois 
Please send me my 814 x 11-inch trial sheet of 
(_] All-purpose “Whitney” No. N378 [| “McKinley” No. 370 
[_] “Guil-Trace” No. 375 


(BRUNING ) 


America’s Largest Supplier of Engineering 
and Drafting Equipment. 








Company 





Address 





CHARLES BRUNING COMPANY, INC. 4700 MONTROSE AVE., CHICAGO 41, ILL. 


tn Coneda: Charles Bruning Company (Canada) Lid., 105 Church St., Toronto 1, Ont. 
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AN OLD PROVERB: 
















who loses 













This is a good time to consider whether or not 

the moment has come for you to make the change in your 
employment that can mean the beginning of a successful, 
productive and happy future. 


Opportunities are outstanding right now at Fairchild 

Aircraft Division, for experienced aerodynamists and designers 
looking for interesting, provocative work in the forefront 

of aviation design, research and development. 


Take stock of your present job. See whether you wouldn't 
rather have the kind of progressive, active and interesting job 
that Fairchild is offering to the right men. 


Send your resume today to Walter Tydon, Chief Engineer. 


ws 


7 ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
AAnnatt Division 


HAGERSTOWN. MARYLAND 


whee The fatine jo wmeasuned cn Cipher POO ng 












the right moment” 
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KEEP 
YOUR EYE 
ON THE... 


. new developments that 
promise much for tomorrow's 
products. You'll find them in 
the “Developments to Watch” 
pages of your 1955 Annual 
HANDBOOK of Product Design. 
Just a few of the subjects cov- 
ered, for example, are: 





® the bright future for the 
oxygen steel-making 
process 


new low-alloy steels with 
creep strengths comparoa- 
ble to high alloy stainless 


leaded steel for faster ma- 
chining 


how punched cards reduce 
design costs 


® sintered nylon powder 


®@ machining radioactive ma- 
terials 


Another valuable feature in 


your HANDBOOK gives a sum- 
mary and listing of new books 
on important engineering sub- 
jects. 


If you do not find the answers 
to your immediate design prob- 
lem in the ‘55 HANDBOOK’s 
10 editorial sections, look oat 
the cumulative editorial index 
which coordinates the wide 
range of data available to you 
in the ‘54 and ‘53 issues as well. 


McGraw-Hill Building, 
New York 36, N. Y. 
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CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


“Urning”” power 

Coffee time these days is almost anytime. 
And a steaming cup 

there lies g/ass—a Pyrex brand glass. 
Take those big urns that gleam and 


behind many 


glisten at your favorite snack shop. Out- 
side, shining mone! metal. But, on the in- 
side, where the piping hot coffee is in the 
making, you'll find glass. As in this cross 
section of a coffee maker. 





PYREX LEACHER 
GLASS COFFEE MAKER 
WITH ACCURATELY TIMED INFUSION 


PRESSURE 
RELIEF 


ail 
PYREX GLASS 
LINED 
COFFEE 
FAUCET 
4 


VACUUM 


CHAMBER fa 


PYREX GLASS tf ket "hy 
LINED a A 

| DISPENSING ROUTE 

|} MONE. "7 

EXTERIOR 


L = | 








Glass liners of this type are made from 


that unusually versatile glass called 
Pyrex brand No. 7740. And, for good 
reason. 

This is a balance. glass. It has remark- 
abie ability to take continuous heat, and 
still not crack when temperatures drop 


It’s mechanically strong, too, stands up 
under lots of physical abuse. 

The clincher—glass neither adds to not 
detracts from the taste. This glass will not 
contaminate by taking from or adding to 
what you make in it (or pipe through it 
—coflee, milk, tomato juice, or some- 
thing with even more zing, like fermented 
juice from plump grapes. 

PyREX that 


handles foods and such is quickly and 


And any brand glass 


effectively cleaned with a minimum of 
effort. 
Which that the 


power of glass in some form might well be 


suggests “urning”’ 
working for you. 

As a start, take a look at “Properties 
of Selected Commercial Glasses’’—Bulle- 
tin B-83: and/or Bulletin IZ-1, ““Glass— 
its increasing 


importance in product 


design.” Free, 


Getting the mostest with 
the leastest 


Taking to heart, with minor modifica- 
tions, the getting there 
mostest,”” we present 
Low-Brightness 


advice about 
with the 


No 70 


*“tustesc 
Pattern 
Panels. 


Lens 


Said panels get there “‘mostest with the 
leastest’” — most uséful light, least glare. 
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Key to this light that’s bright but not 
glaring is ‘“‘a uniform configuration of 
six-sided glass pyramids’ — otherwise 
known as prisms. 

Prisms in light control are not new. 
But mass-produced, large panels, with 
prisms built-in represent quite an achieve- 
ment in technology 

This we call to your attention not be- 
cause you may have a problem of ade- 
lighting. We 
another indication of what lies 


quate cite it, rather, as 
behind 
the motto: “Corning means research in 
Glass.” 

Research activities have led us up a 
number of unusual glass paths. Case in 
point—glass that laughs at heat, that 
stands up to high temperatures ( 1200°C.) 
attack in the 


usually expected only of fused silica. 


and chemical manner 


Other cases in point—glass that’s opti- 
cally perfect but capable of withstanding 


wind moving in closed wind tunnels at 


twice the speed of sound; glass that di- 
rects infrared and ultraviolet rays at will: 
glass that handles metal-eating acids with 
ease 

Among our 50,000-odd formulas for 
glass, there may be one with just the right 
balance of optical, thermal, chemical, 
mechanical and electrical properties, to 
solve one of your materials problems 

“Glass and You,” a beautiful and in- 
formative booklet (if we do say so), will 
bring you up to date on how hundreds of 


our friends and customers are getting the 


df 


“mostest” profits with the “‘leastest”’ 
trouble by making use of special glass re- 
searched into being by Corning. Write 


us for a copy—or check the coupon. 


Reflections on some 
interesting bores 
If the decision for precision falls to your 
lot, these bores may interest you 

These particular bores are the holes in 
thermometer tubing, a product we turn 
out by the mile 


Practically invisible to 


the naked eye, these fine holes 


run to 


about ‘4th the diameter of a human hair. 


Yet, they 


ally fine inside tolerances as + 


are held to such exception- 
- 

(MHD 4 

As you might imagine, mercury pushed 

into such a small space is hard to see, So, 

around the bore we build some ingenious 


Then, 


build a 


white reflectors of white glass 


when we form the tubing, we 
lens into it 

Thus, with the help of a white back- 
ground and magnifying lens, those who 
must can readily and accurately tell how 
hot hot is and cold cold is 
The picture shows a cross section of 


The 


some sv 


one type of thermometer tubing 


largest piece in the pictur 


times normal size, shows you something 
of the intricate internal construction of 
thermometer tubing 

Without modesty we pinpoint this pre- 
you what can be 


Cision in glass o show 


done. Tubing, thermometer or just plain 


tubing, comes in many sizes and 


Write if you'd like to know more 


types 
about it. 


: 


I ening meant xasearch ie last -——-—————---—--=5 
CORNING GLASS WORKS 


10-8 Crystal Street, Corning, N. Y. 


Please send me: Bulletin B-83 [1] Bulletin IZ-1[[] “Glass and You" [1] 


Name 
Company 
Address__ 
City__ 


Title 


Zone State 


ee 
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applies 

also 

to 
fabricated” 
wire 

cloth 

inserts 





Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work. 
We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers. 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 
make the best use of the mesh and to assure the most economical manufacture 
of the part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cutting, 
fitting, stamping, punching, forming, binding, welding and soldering, there is 
only one responsibility . .. OUR responsibility . . . to deliver parts that live up 
to our slogan — Newark for Accuracy. 


dewark 
Jire Gloth 


COMPANY 












SAVE DESIGNING AND 


MANUFACTURING TIME 









. * . 
COMPLETE your special production 
equipment faster with standard 
components from this extensive 
line. Highest precision and qual- 
ity—many sizes available from 
stock. Get complete details ! 


MF ee 
















Available in 52 types and sizes. 
Basic Type includes male and 
female members, gib and gib 
screws. Assembled Type also has 
return springs, stop screw, Neo- 
prene shield and mounting holes. 
Sliding surfaces furnished either 
Milled or Hand Scraped. Widths 
from 2” to 6"—lengths from 
3” to 16”, 


eg . ba SPN : 























Available in Collet Type for %"’, : 
3%"’ and 4"’ max. capacity collets; 
Morse Taper Type for No. 0 and 
No. 1 Morse taper shanks; and 
Arbor Type for shankless cutters 
with 0.375” and 0.500” center 
hole. Standard Duty has single 
row ball bearings at both ends; 
Heavy Duty has double row bear- 
ings at front. 


WRITE wocu fon FREE catalog! 
RUSSELL T. GILMAN, Inc. 


1249 Milton Ave. 
JANESVILLE, WISCONSIN 
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This Booklet tells 


HOW TO DESIGN 





for Hunter Douglas Aluminum 


COLD FORGINGS & 
IMPACT EXTRUSIONS | 


! 

i 

| eid imports om 
1 } —_" 


J 
‘ | 


If you want to sparkle with new and refresh- 
ing approaches to many design and manu- 
facturing problems you'll want this Hunter 
Douglas book... just off the press! It out- 
lines basic principles of aluminum cold 
forging and impact extruding, tells what 
types of parts can be formed and gives 
examples of the wide range of part geom- 
etry possible with this advanced process! 


Written for Designers 


This booklet will suggest many exciting advantages over con- 
ventional manufacturing procedures, saving costs on both tool- 
ing and production. Shows how complex shapes can be formed 
instantly to precision tolerances, frequently without need for 
s »sequent machining! Tells why you get stronger parts free 
from porosity and how many multi-piece assemblies can be 
reduced to one-piece cold forgings! If your production potential 
equals 10,000 or more units per month Hunter Douglas cold 
forgings will be of interest to you! 


Sent without cost to qualified 
persons engaged in engineering 
and purchasing. Booklets are 
limited to requests made on 
company letterheads! 


Hunter Douglas Corporation 


HUNTER DOUGLAS CORPORATION, DEPT. PE-8, RIVERSIDE, CALIFORNIA TELEPHONE: OVerland 3-3030 
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What do you think of when you hear the word medical? 
... Your family doctor? Your local hospital? 

Miracles of modern surgery? The impressive procession 
of new life-saving drugs? ~ 


Whatever comes to mind, remember this: no matter how 
specialized the various branches of medicine may be, 
they must all depend on one single source of manpower— 
America’s compact network of 79 medical schools. 


These schools constitute the fountainhead of all medical 
services. Without their graduates, no hospital, no medical 
research laboratory, no health agency could function. 


Right now, the medical schools need your help. They 
need it urgently. They need it to provide enough doctors for 
our growing population and our military services, to 
maintain our unparalleled medical progress. Because 
medical education is of such vital importance to 

every American, more and more businessmen are coming 
to regard it for what it truly is...one of our great 
national resources, like the Red Cross, Community Chest 
and other essential public service agencies. 


Let us tell you how you can help. Write for more details 
on the medical schools’ needs, and how your firm can 
contribute to the solution of this serious national problem. 


without the roots there can be no tree 


AMERICA’S 79 MEDICAL SCHOOLS 











FACTS YOU SHOULD KNOW 
ABOUT MEDICAL EDUCATION 


There are only 79 accredited medical 
schools in the United States. 

They train 82,000 undergraduates, 
specialists and technicians and gradu- 
ate 6,500 doctors annually. 

It costs from $10,000 to $12,000 to 
train a doctor today. 

Tuition fees, raised 84% over 1940, 
cover less than 20% of the cost. 

In the past decade medical teaching 
budgets have risen 143%; administra- 
tion and plant operation 150%. 

The medical schools need $10,000,000 
annually in additional income to main- 
tain present standards and train the 
necessary number of doctors required 
for America’s growing population. 
ALL 79 medical schools can be aided 
by a single gift to the National Fund 
for Medical Education. 

Contributions are distributed through 
annual grants according to a schedule 
approved by the medical schools. 
The National Fund is a voluntary, 
non-profit organization approved and 
supported by the American Medical 
Association and the Association of 
American Medical Colleges. 

For complete facts on the crisis facing 


medical education write to 


The National Fund for Medical Education, 
2 West 46 Street, New York 36, New York 
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24-hour service on 
SINTERED ALNICO MAGNETS 


.. from stock ms 


Indiana Sintered Permanent Magnets are 
available for your development work in 
dozens of standard sizes and shapes. 

Fast, 24-hour shipment on Sintered Alnico 
Il Magnets can be made from stock. Sintered 
permanent magnets are also available, on 
special order, in Alnico grades IV, V, and VI. 

For a complete assortment of sizes and 


shapes to choose from, write for 12-page 


Sintered Catalog No. 12-C8. Or, if you’re not 
sure what type of magnet or grade of mate- 
rial to use, consult Indiana’s engineers for 
their recommendations, without obligation, 
of course. Their 47 years of experience in 
designing magnets for some 40,000 designs 
is your assurance that the most efficient and 
economical magnet is chosen for your 


product. 


Sintered Ainico 


ALNICO ALNICO 
PROPERTIES * V 





INDIANA 


Residual induction (minimum) Br Gausses 6900 





PERMANENT 


Coercive force (minimum) He Oersteds 





MAGNETS 


} 


Energy product (minimum) BdHd max x 10 1.45 





Peak magnetizing force—Oersteds 2000 





Weight 


THE INDIANA STEEL PRODUCTS COMPANY 


249 


ib/cu. in. Mechanical properties Hard 


—s 








VALPARAISO, INDIANA 


World’s 
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*Alnico |! only, available from stock 





ALNICO 


There is a right way to 
thread and tap 
this aluminum part 


Alcoa offers the answers here... 


On many screw machine jobs 
there are operations which can 
be done in different ways, but, 
there is usually just one “ best” 
way. To supplement your own 
experience, Alcoa offers users 
of Alcoa® Aluminum Screw 
Machine Stock a complete tech- 
nical packet containing: calcu- 
lators for feeds, speeds and prop- 
erties; an engineering hand- 
book on machining aluminum; 
a booklet of corrected tool 
diameter tables; case histories 
of savings; a conversion chart 
for alloy designations. The com- 
plete packet is free for the ask- 
ing. Just fill out and mail this 


coupon today. 


ALUMINUM COMPANY OF AMERICA 
865-V Alcoa Building, Pittsburgh 19, Pa. 


Gentlemen: 
Please send your technical packet on 


aluminum screw machine stock to: 
Name Title 
Company 


Address 


ij 


ALUMINUM 


* ALUMINUM COMPANY OF AMERICA --*-- 














Your mechanisms will run smoother 
last longer, give better service and sat- SEND FOR 4-page fold- 


isfaction with WINZELER Stamped er containing valuable 
Gears. You can avoid costly downtime Stamped Gear data and 
too, because of greater accuracy and tables. Write today! 
uniformity. We mass-produce Stamped 

Gears and Segments from any material 

with remarkable skill and precision. 

Some are laminated, indexed and assem- 

bled, to cut costs for many unusual ap- 

plications. Stock dies available. Tell us 

now, about your needs. 


WINZELER MANUFACTURING & TOOL C0 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 





La 
C 


| PLE 


SUB -FRACTIONAL HORSEPOWER 


MOTORS 


entilated case 


SOC T THESES TT REESE TH EOE EEE O EEE OEE TENSES 
. 


Type D 


2 pole, shaded pole motor. A rugged, 

Fiat strap simple and dependable little unit 
mounting bracket which will operate for years with a 
Zz . minimum of attention. 











For pumps, fans, advertising displays, 
brooders, space heaters, etc. 





Normally supplied for 115 vy. 60 cycle 
operation in either C. W. or C. C. W 
rotation but can be furnished for other 
voltages or 50 cycle operation on spe- 
welded to case cial orders. 


The complete line of Heinze Motors and Blowers is shown 
in the Heinze catalog. 


Heinze Electric Co 
685 Lawrence Street. LOWELL, MASS 


S000 555089 2 899999 099989599 0999990090549 49 09440 090046 8955868 b ste tess cence oe 
- eeeeeee bad 


PORTO ETE TE See eee eseeeeseeeees 
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Chosdonrovng 


‘\ 
‘\ 


ugutomatic” Serve p owet 


ID, 5. 
in a spring 


Section showing crosscurved 
spring in housing 


For that reserve power so often needed, for a longer, 
more even delivery of energy under all conditions — 
look to Sandsteel “Crosscurved” Mainsprings. In addition 
to superiority in torque and even power delivery, the 
“Crosscurved” Mainspring is preferred by product engi- 
meers because a longer, thinner spring can be used, 
permitting space saving within the mechanism. Highest- 
quality Swedish steel is used — steel able to receive the 
reserve-power benefits of the “Crosscurving” process. 


Write for FREE LITERATURE (Springs for 
Your Product) and CASE FILE. Dept. 24 


SANDSTEEL SPRING DIVISION 


SANDVIK STEEL, Ine. 
FAIR LAWN, NEW JERSEY 


H eK 
Perforated Holes 


This TAPERED LIP was created to satisfactorily 
solve a distressing problem in a process industry. 
On top of the sheet, firmly locked by the taper 
shape, is a spread of mastic leaving only the 
top edge of the lips protruding to provide a 
necessary 4% of metal exposure. 

Perforating is a specialized business. With our 


There is a right method of 
chip control for 
this aluminum part 


Alcoa offers the answers here... 


On many screw machine jobs 
there are operations which can 
be done in different ways, but, 
there is usually just one “best” 
way. To supplement your own 
experience, Alcoa offers users 
of Alcoa® Aluminum Screw 
Machine Stock a complete tech- 
nical packet containing : calcu- 
lators for feeds, speeds and prop- 
erties; an engineering hand- 
book on machining aluminum: 
a booklet of corrected tool 
diameter tables: case histories 
of savings; a conversion chart 
for alloy designations. The com- 
plete pa ket is free for the ask- 
ing. Just fill out and mail this 


coupon today. 


ALUMINUM COMPANY OF AMERICA 
853-X Alcoa Building, Pittsburgh 19, Pa. 
Gentlemen: 

Please send your technical packet on 
aluminum screw machine stock to: 


modern equipment and our 70 years of experi- 
ence we are prepared to provide our customers 
with the best answers to their perforating ay a ae ian 
problems. 


Whether your requirements ore special or 
standard, whether large or small, we invite you 
to consult with us. 
Remember, if it can be perforated, 
H & K can perforate it. 


Taalatclicake Kin 

Harri = Ia Soy 
5617 Fillmore Street, Chicago 44, Illinois 
114 Liberty Street, New York 6, New York 


Ask us for 
Catalog 
No, 62 
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Compony___ 


Address 


ALCOA 
ALUMINU AA 


*' ALUMINUM COMPANY OF AMERICA 
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conserve 
Hime .es 





and 
reduce 
“nuisance” 
set-ups 

with 
B-A STANDARD 


BEARING 
COVERS 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 





“A “BY “_ -seei ' i : i i 
| wesetp> | Bactine [Deo | "OL eee your all-seeing, all hearing, all-reporting busi- 
tion O.D. | Rabbet Circle ness communications system. 





— 9 » | LUG 
#23-9 2.2500 | \% Ne 3 TY 4%" _ — 
PE THE MAN WE MEAN IS A composite of the edi- 


| 445-20 | 5.0000 | %" [1 2%"| 6° | 7” | 6%" | 2%" | 3.555 torial staff of this magazine. For, obviously, no 
—— ae hve 

rs-2s | 6.2002| 1% | 2%] 7%° | ome | ome a6" | eee mee one individual could ever accomplish such a 

vast business news job. It’s the result of many 

qualified men of diversified and specialized 









































B-A Standard Bearing Covers are available talents. 
in 14 sizes, 12 types, 3 depths. They fit all AND, THERE'S ANOTHER SIDE TO THIS —COMPOSITE 
standard size ball and roller bearings. Ap- MAN,” another complete news service which 
‘ proved by all bearing manufacturers. Low complements the editorial section of this maga- 
unit cost in smail or large quantities. zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
Use B-A bearing covers and reduce your “how they do it”—“they” being all the industry's 
designing, drafting, detailing and checking front line of innovators and improvers—and the 


advertising pages tell “with what.” Each issue 
| te : unfolds an industrial exposition before you — 
costs of patterns, jigs, fixtures, gages, etc. ied eo: duanie Senetein el eaptedate. tock, ‘ 


materials, equipment. 


time, plus the entire elimination of your 


FREE INFORMATIVE BOOKLET 


Here is a free, helpful booklet prepared 
for you in selecting B-A Standard Bearing 
Covers. Contents include valuable design 
data. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 













SABI, 
Sa APP Agcy COmPany 


2 


BEARING APPLIANCE CO. 


5823 GREENE STREET 


mcm ers  MGGRAW-HILL PUBLICATIONS 


y > \ > er 
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What Type American 


Are You? 


It takes a lot of different types of people to make 
America what it is. And it takes different types 
of blood to make a blood bank . . . each as im- 


kOTTaANT aS TNE otTNer... €acnh needed aesperately. 
portant as the ot} led desperatel 


Before the next 60 seconds have ticked away, 


four Americans will need blood to save their lives. 


Give blood today . . . and save a life tomorrow! 


| 


the blood YOU g ve help 


GIVE BLOOD 
NOW 


NATIONAL BLOOD PROGRAM ¥ 
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Electronic 


EMPLOYMENT OPPORTUNITIES 


DESIGNERS-DRAFTSMEN 
Mechanical 





Keep Your 


Eye 
on the 


enough to offer stability and growth to those who look 


to the future. 


Superb new laboratory facilities just completed this 
year; an engineering staff of the highest calibre; long- 
range military and industrial research programs; and an 
ideal family environment in pleasant Fairfax County in 
northern Virginia . . . these are just some of the many 
benefits you'll find as a member of the Melpar staff. 





_ nN 
In your career, as in successful baseball, golf or tennis, 
it pays to keep your eye on the ball. Keep your eye on 
the advantages only a young, yet securely established 
company can offer. Melpar is young enough to welcome : 
new ideas, to recognize and award achievement, yet big Receivers 














* Network Theory 

* Systems Evaluation 

* Automation 

* Microwave Technique 
* UHF, VHF or SHF 


* Analog Computers 

* Digital Computers 

* Magnetic Tape 
Handling Equipment 

* Radar & Countermeasures 

* Packaging Electronic 
Equipment 

* Pulse Circuitry 

* Microwave Filters 


Keep your eye on a career with Melpar, leader in * Flight Simulators 


electronic research and development. 


For personal interview send resume to 


* Servomechanisms 
* Subminiaturization 
* Electro-Mechanical 


Technical Personne! Representative, Design 


(M) melpar, inc. 


Subsidiary of Westinghouse Air Brake Co. 
3000 Arlington Bivd., Dept. PE-20, 


* Quality Control & 
Test Engineers 





Falls Church, Virginia or 11 Galen St., Watertown, Mass. 





We are locking for: 
DESIGN ENGINEER 


To work on design of product and equip- 
ment. Must be capable of starting 
projects and carrying detailed develop- 
ment to practical conclusion. Should have 
supervisory potential. Experience in de- 
sign and manufacture of metal windows 
desirable but not essential. 


TOOL ENGINEER 


Design and supervise others in the de- 
sign of dies, fixtures and tools for punch 
presses, press brakes, arc and resistance 
welders, riveters, drills, etc. Must be 
thoroughly familiar with production shop 
techniques. Experience in design and 
manufacture of metal windows desirable 
but not essential. 


We are a growing company of 600 em- 
ployees, manufacturing and assembling 
all types of steel windows as well as alu- 
minum windows and curtain walls for 
residential, industrial, and commercial 
use. We have our own facilities for cast- 
ing aluminum alloys and extruding alu- 
minum sections for our own needs as well 
as those of our cust s. The pany 
has been growing steadily and is now in 
the process of expanding plant facilities 
still further to meet increased demands 
for our products. 


MICHAEL FLYNN MANUFACTURING CO. 


700 E. Godfrey Ave., Philadelphia 24, Pa. 











YG. RESEARCH ENGR. 
START—ABOUT $8400 
Must be type to develop. Potential become 
VP Eng. About 1000 employees. Should 
have exp in motor trucks or allied. 
RAY EDWARDS & ASSOCIATES 
28 E Jackson Webster 9-2905 Chgo 4 Ill 








EXELLENT 
OPPORTUNITIES 


for 


ENGINEERS and 


and 
SCIENTISTS 


In Research 
and Development 


chemistry. 














of Instruments & Equipment 


QUALIFICATIONS: 


BS, MS, or Phd degrees in 
mechanical, electrical, 
electronics and chemical 
engineering, physics and 





A CAREER WITH A FUTURE: 


Permanent, responsible positions for quali- 
fied, creative men to develop, design and 
apply special instruments and equipment to 
our pilot plant and process operations. 


EMPLOYEE BENEFITS: 


Excellent working conditions, modern facili- 
ties, Retirement and Insurance Programs, 
Company Contributed Savings Plan. 


GOOD LOCATION: 


Modern, medium sized Southwestern com- 
munity. Pleasant surroundings with excellent 
family recreation, religious and educational 
facilities. 


Reply by letter giving age, experience anc 
other qualifications. All applications care- 
fully considered and kept strictly confidential. 
Write: 


Employee Relations Manager 
Research and Deevelopment Department 


PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 














ASSISTANT TO 
V.P. OF MANUFACTURING 

Graduate M.E. or equivalent, with knowledge of 
design, tooling and manufacturing facilities, will 
take charge new product. 

Liaison and trouble shooting at highest levels, 
with authority matching responsibilities. Co. pays 
agency fee and relocation expense. 

Reply in strict confidence. 


MONARCH PERSONNEL 
28 E. JACKSON CHICAGO 4, ILLINOIS 








CHIEF PRODUCT ENGINEER 
$15,000 - $18,000 
Needed by reliable mfrs. of large and small elec- 
tric appliances. Should have extensive exp. and 
proven record of accomplishment. Handled confi- 
dentially. Contact J. J. r 
O’SHEA EMPLOYMENT SYSTEM 
“‘ America’s Largest” 
64 E. Jackson, Chicago, [ll Tel. WAbash 2-1884 _| 














REPLIES (Bow No.): Addresg to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N .Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 
LOS ANGELES: 1111 Wilshire Blvd. (17) 











POSITION VACANT 


Mechanical Engineer—Recent graduate with 
one to five years experience in engineering 
field, having preference for work on con- 
struction equipment design. Experience in 
this field desirable but not necessary. Must 
be capable of demonstrating creative ability, 
for position with aggressive Midwest concern 
classified as a leader in the small construc- 
tion equipment field. Send complete resume 
of training, experience, and salary require- 
ments with reply. Address P-6842, Product 
Engineering. 


POSITION WANTED 

Product Engineer—38—Chemical Engineer- 
ing graduate experienced—includizg 5 yrs 
chief engineer in appliance field——2 yrs sales 
engineer. Desire work in heating or appliance 
product design. Thoroughly seasoned in de- 
sign — research — tooling — cost reduction. 
PW-7165, Product Engineering. 
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Newly Developed 
“FLAME PLATING” 


OFFERS 
EXCELLENT OPPORTUNITIES 
FOR 


MECHANICAL AND METALLURGICAL 
ENGINEERS 


IN 


PROCESS AND APPLICATION 
DEVELOPMENT 
Work involves conception and development 
of new applications through experimental 


laboratory work, field tests, and promotion 
in liaison with regular sales force. 


Openings for recent B.S. and M.S. graduates 
of high technical standing and for men with 
up to five years of similar type experience. 
Submit resume of educational background 
(including approximate academic standing). 


LINDE AIR PRODUCTS COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


SPEEDWAY LABORATORIES 
P.O. Box 6214 
Indianapolis 24, Indiana 
Attention: J. J. Rostosky 








DESIGN ENGINEER 


Mechanical graduate, age 30-45, with 
a minimum five years experience de- 
sign of mechanized pneumatic rock 
drilling equipment, including wagon 
drills, jumbos, booms, feeds, hydraulic 
systems and controls. To guide devel- 
opment line of similar equipment for 
large overseas manufacturer of pneu- 
matic tools. Salary open. Send em. 
ployment record and personal informa- 
tion. 


P-6816 Product Engineering 
330 W. 42 St. New York 36, N. Y. 








MECHANICAL ENGINEER 


To adapt standard machinery and to de- 
sign and oversee construction of special 
equipment for woven paper fabric mill. 
Originality in thought and ability to di- 
rect others in engineering pursuits essen- 
tial. Scope of position elastic to suit in- 
dividual’s particular capabilities. Please 
give details of education and experience. 
Textile experience not required. 


VISINET MILL 


BEMIS BRO. BAG CO. 
2400 South Second Street 
St. Louis 4, Missouri 








CONVEYOR DESIGNER 


Ohio manufacturer wants first-class designer of 
material handling equipment and conveyors. Work 
8 a on new plants as well as modernize those 
now in operation. Prefer graduate . 
we ‘Il y= others with proper ~~ In 
reply, give age, experience and educati 
P-7112, Preduct Seetuchiing 
520 N Michigan Ave., Chicago 11, II. 








HYDRAULIC SALES ENGINEERS 


Experienced in Industrial Hydraulic Sales 
Excellent Salaried Op unity 
Territories in Mid-West and New England 


Address Repliss: 
SALES MANAGER—HYDRECO DIVISION 
THE NEW YORK AIR BRAKE COMPANY 
1100 East 222nd St., Cleveland 17, Ohio 
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EMPLOYMENT OPPORTUNITIES 


who wants to go Places 
You are Invited to Check with 


AUTO-LITE 


Every day there are new challenges 
for the alert engineers who work in 
the Engineering Division of Auto-Lite. 
Because Auto-Lite makes many prod- 
ucts, you can broaden your experience 
working in one of these fields: rotat- 
ing machinery, ignition, hydraulics, 
spark plugs, plastics, electronics, in- 
strumentation, controls and others. 


You may find just the spot you have 
been looking for . the challenge 
you would welcome ... the chance 
to turn loose your creative abilities. 

At Auto-Lite you get company-paid 
hospitalization and insurance, an at- 
tractive retirement plan and an oppor- 
tunity to use your creative talents 
to further your professional stature 








| INSTRUMENT 
| ENGINEER 





Graduate mechanical or electrical 


‘/engineer to design automotive, in- 


dustrial or aircraft instruments. An 
excellent opportunity to become es- 
tablished in a field where present 
developments are so far-reaching that 
they cannot be presently visualized. 


ELECTRONICS ENGINEER | 
OR PHYSICIST | 











If you have experience or ability in 
design, construction and evaluation of 
high voltage, high frequency circuits, 
we have an exceptional opportunity 
in which you will be interested. Posi- 
tion requires applicant capable of 
designing circuits incorporating trans- 
istors, magnetic amplifiers and semi- 
conductors. 





GRADUATE 
ELECTRICAL ENGINEER 











Preferably with some experience in 
D.C. equipment such as motors, gen- 
erators, or control devices, for lab- 
oratory and development work. 





INSTRUMENTATION 
ENGINEER 











Once in a lifetime opportunity for 
physicist or electronics engineer with 


ability to design, construct and install 
setups used to obtain data on engine 
ignition and performance. Setups will 
be diversified so that projects might 
require mechanical and electronic in 
strumentation as required to best 
obtain information. Also included will 
be design of auxiliary control circuits 
and writing of operation manual to 
be used by experimental department 
personnel. 


MECHANICAL 
ENGINEER 





Graduate Engineer with several years’ 
experience on small hydro-mechanical 
devices. Capable of checking designs 
for production. 





ELECTRICAL DESIGN | 
ENGINEER 








To do product designing of rotating 
electrical equipment. Must be a gradu- 
ate engineer and should have had 3 
or more years’ experience in D.C. 
motor and/or generator design. Auto- 
motive experience desirable but not 
essential. 





MECHANICAL 
ENGINEER 








Graduate Engineer with several years’ 
design experience in hydraulics, small 
high pressure pumps, automotive 
hydraulic devices, etc. 


Write Todow Director of Personnel, The Electric Auto-Lite Company, 


Toledo 1, Ohio. You can make your letter as brief as you like. This may be 
your chance for the engineering future you have been looking for. 








EMPLOYMENT OPPORTUNITIES 


MECHANICAL ENGINEERS= 
WIE RSOWN 
OFFIIRS 





“a CAREER 


with a PRESENT 


as well as a FUTURE!” 









DESIGN ENGINEERS 


Experienced in the design of 
complex Electro-Mechanical devices 


submit resume to 


research laboratories 


701 LAMONT STREET, N.W. WASHINGTON 10, D.C. 
a division of EMERSON RADIO & PHONOGRAPH CORPORATION 





SEU UT ATALANTA 


ENGINEERS 


automatic machines for production of elec 
es. Exp in desigr medium-weight auto 
hinery and/or vacuum-tube equipment erp, 
able not mandatory 
FOR THE NEW AND EXPANDING 


ELECTRONIC TUBE DIVISION OF 


Westinghouse 


in Elmira, New York. 


* CHALLENGING OPPORTUNITIES 
® REWARDING FINANCIAL FUTURE 


Int ews 





in your aret r travel expenses paid for 

ni news in Elmira. Send resume 
WESTINGHOUSE ELECTRIC CORP. 

Electronic Tube Div. Elmira, N. Y. 


S"UUETIETEELEE EEE 





4 


Pee 


i 
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MECHANICAL ENGINEERS 
Experienced in the development of 
highly reliable Electro-Mechanical 
devices 









SEARCHLIGHT 
( SECTION | 


EQUIPMENT - USED or RESALE 








| 
FOR SALE | 


IMPCO VA 4-175-19 Plastic 
MOLDING MACHINE 
IMPCO Serial $.0. 78010. 
Capacity: 4-oz. molding. 

This machine is designed for injection, compres- 
sion and transfer molding any kind of plastic 
Purchased 3/8/54, it has been used sparingly—tess 


than 3 months on fuil-time production it can be 
seen in operation if desired. Asking price: $15,000 


THE REDDY COMPANY, Inc. 
| P.O. Box 72, Montpelier, Vermont 






















CONTRACT WORK 

















10 to 12 ff. lengths 
ALL METALS 


Also Screw Machine 
Products to Order 


EASTERN 


Machine Screw Corp 
12-32 Barclay St 


TH 


ADED 
odle- 


DNDN Lace 
DTN 


cid SN y\\) New Haven, Con 
)\\\ Di Makers of H & G 
Die Heads 














| Professional Services 











ENGINEER 


for transformer design small power, audio, etc. ex- 
:erience preferred. Phone or write 


BERKSHIRE TRANSFORMER CORP. 


15 South Ave. New Milford, Conn. 
Elgin 4-5566 











CHALLENGING POSITION 


Expanding prestressed concrete operation. 
Needs capable design engineer. Must be 
able to show results. Resume in first reply. 


P-7211, PRODUCT ENGINEERING 
300 W. 42nd St. New York 36, N. Y. 





CONTROL DESIGN SERVICES 





Automat Machinery and Too! Design 
Electro- Mechanical Systems Design 
P. O. Box 8 Hillside Manor R 
New Tlyde Park, N. ¥ | 








GEORGE H. KENDALL 


Consulting Mechanical Engineer 





Methods S es: Process or Product 

r sign Existing l’roducts for Greater Profit 

g Product Design, Cost Proble 

tic Machiner Process, Cor 
Pate Studies, Investigations 

& Process Engineering Studie 
PrP. O. Box Best. 192 Tel. Darien 4 
Noroton Heights Offices Darien, Connecticut 





EXPERIENCED 


DESIGNERS-LAYOUT MEN 





G. M. Technical Center 





TO WORK AT 
GENERAL MOTORS 
NEW TECHNICAL CENTER 


For Experimental Automotive Work in Transmissions, Engines & Chassis 
The work of this group is carried on in one of the nations most modern and com- 
plete research and development centers: located in suburbs of Detroit. Michigan. 
Exceptional opportunity for men looking to the future. Positions are permanent due 
to long-range plans. Outstanding company benefits. 


State Ful] Particulars; Age, Experience, Salary Expected Etc. Send Resume to: 
PERSONNEL DEPT. 
ENGINEERING STAFF 
GENERAL MOTORS CORPORATION 


Detroit 2, Mich. 








WILLARD F. MASON 


Consulting Electrical Engineer 





Precision Elect echanical Designs 
Sn alist Slip Ring Assemblies All Applica 
Engineering Administra‘ i Cost Systen 
Product Development Programs 
Manufacturing Facilities 
80 Post Road, Darien, Conr Oliver 5-9039 








NEW PROVIDENCE ELECTRIC CO. 
BELECTRO-MECHANICAL DESIGN 
DEVELOPMENT SERVICE 
New Product Development « Redesign ¢ Automation 


Special Machines and Systems 
Service Facilities incl. drafting, machining 
fabrication and electrical! laboratory 
Genera! Office 505 New Center Bidg 
Detroit 2, Mich. TR 1-2641 
Eng. & Plant, 30125 Groesbeck Hwy 
Roseville, Mich 








R. C. OSBORN and ASSOCIATES 
Electro-Mechanical Engineering 


© Aut 
e Product Development 
e Pr 


ymatior 


luction Engineering 


Box 251—Bloomington, Illinois 
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Engineers study strain gouges on YH-16A oleo . 


A Chailenging New Field Offers An 


Assured Future..... 


“T like working at Piasecki because as 
a pioneer and leader in the helicopter 
industry, it provides a stimulating pro- 
fessional atmosphere,” says Maurice 
Young, Dynamics Engineer. “In addi- 
tion to the many outstanding emplovee 
benefits, the plant is located in sub- 
urban Philadelphia, within easy reach 
of numerous cultural, educational and 
recreational facilities. All these things 
combine to make PHC a fine place 
to work.” 

Maurice has the right idea. We're a 
growing, hard-hitting organization that 
is recognized as the leader in large 
helicopters an organization that 
has been built on creativeness . . . that 
will give you full recognition, and 


Send your resume today to Frank Coe, 


Rich Potential 


EB ait . ote 


Excellent schools, recreational facilities and 
living conditions abound in this fine community. 


will give you the opportunity to de- 
velop professionally. 

Look through these job categories, and 
investigate, too, the many extra advan- 
tages of coming to Piasecki. You may 
have a place in this challenging, stim- 
ulating new field of aviation. 


Employment Manager 


FIRST IN TANDEM TRANSPORT HELICOPTERS 








i 


NCAA CMA _ 


HELICOPTER CORP 
MORTON, PENNSYLVANIA 








New... 


precision 





Quick 
Release 


PRESSURIZED 


CONNECTORS 


for guided missile 
and similar 
applications 





spring 
loaded 

for 

quick release 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 





Continued from p. 387 


Chemical Treatments 
Clad Metale ....ccee 


Clamps, Hose 


Clips, Electrical 

Clutches 
Hydraulic secees . _ 
Mechanical.......... 227, 321, 332, 
Pneumatic Seems sake cae ae 


.8, 12, 99, 204, 267, 274, 
. 368, 


| Coatings... 


Cold Headed Parts..... 281, 342, 


Compressors 


Connectors 
Electrical 


Contacts & Contact Materials 306, 


Controllers ......... 
Control Panels & Switchboards...116- 
Controls 
Electrical...........56-57, 89, 116, 
263, 291, 334, 
Blectronic........ces 225, 239, 308, 
Hyereulic. .....ccccse 72, 215, 263, 
Pneumatic........79, 215, 263, 269, 
Conveyor Belts ....ccecceccses 
Copper & Copper Alloys.... . .46, 
ED: contest ¥eawes 
Counters . 


Couplings (see Connectors, Electrica!) 


Couplings 





Here's the connector you can specify for pressurized equip- 
ment without fear of dangerous air leakage. The Series "GA" 
plug is molded from Orion filled Dially! Phthalate. When sub- 
jectea to a pressure differential of 30 PSI at 25° C, leakage 
is less than 1 cubic inch of air per hour. This series is avail- 
able with hood and cable clamp. Gold plated, nickel silver 
contacts take #16 AWG wire, and each is spring loaded for 
easy release. A spring action center screwlock permits quick, 
easy release or engagement without damage to the unit. 


Write for complete technical data without obligation. 


Note: Complete Continental Connector Catalog, covering sub- 
miniature, printed circuit, hermetic seal, pressurized, high volt- 
age and power connectors, is available on request. Send us 
your name and title on your company letterhead. 


PEIN cca tcescecescee - SLT, 
Mechanical ieee 
Cylinders 
Hydraulic...221, 255, 269, 285, 306, 
Pneumatic...... 221, 269, 235, 306, 
D 
Se GD * sd dwap dees wees oe oe cae 
STONED. 4. ccc scence cacentessceses 
ee Ns 64 oven ceuned 62, 76, 338, 
ED a bbleo 6 60b06es0eedeorsuetedbaces 
Drafting 
DOD” iuews 66% senknae eee 355, 
RE cin wet ate eo 328, 355, 363, 
Drives 
Adjustable Speed ...... 56-57, 115, 
Hydraulic .....ccccccccccvcees . 
ES a res Pe 
Variable Speed......... 3rd Cover, 
120, 235, 








Electrical & Electronic Components, 
Custom Made (see also Production 
Services) 


, 345 


. 259 


. 393 


. 366 


- 321 


Product Engineering — August, 1955 









274 
31 
399 









348 






345 
372 






364 
372 
396 















388 
372 
















117 
225 
354 


269 
315 


86 


17 


348 


313 
313 


213 . 
311 
400 


363 5 
373 



















Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Enamel! 
Engine itndicators & Controls. 


Engineering Services 
Production Services) 


(see also 
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Fabricated Plastics 
(See Plastics, Fabricated) 
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Forms & Shapes, see Weldments) 
77, 206, 316, 354, 
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Fastening Methods 
Felt 

Fibre 
Fibre Glass 


Filters 

Air 

Hydraulic 
Flexible Couplings 
Flexible Shafts 
Fiow Regulators 
Forgings 
Friction Materials 
Furniture, 


Engineering Dept 


Fuses 


lon 
giNDING 
RODS 
—— 


G 


Gages, Pressure or Vacuum......... 
Gaskets 2nd Cover, 38, 318, 350, 


Gear Motors (see also Motor 

Reducers) see scene 
Gears 1, 88, 268, 303, 336, 338, 
Glass 


Graphite 


Heating Units 
High Temperature Alloys 
Honing Machines 


Hose & Tubing 
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Show us 
your 


ON ANY 


@ industrial part 
@ consumer item 


_ 


ry p>» 


N 


Gering will show YOU 


AN 


EXTRUSION 


© flexible and rigid plastic 
e all sizes, shapes, profiles 


The most complete extrusions plant in 
the world—equipped with 2” to 10” 
extruders, with dies and take-off 
equipment to serve ANY need, stock or 
special—PLUS our helpful engineering 
and design staff to help selve any 
blueprint problem. All this backed 

by our extensive all-over activities in the 
Thermoplastics field. Quality, small 

or large quantity, quick delivery. 


KENILWORTH, N 


J 

















“ 


Mail this Coupon 
if you want an 
opportunity to grow 










1 


NAME 





ADDRESS 










CITY STATE 
















Check your DESIGN EXPERIENCE in these (or related) fields: 
(]) Compressors C) Gears C) Controls 
() Turbines C) Valves [] Test Equipment 
C] Structures () Heat Exchangers () Test Rigs 


() Afterburners and and Combustion 











Related Equipment Problems 
(C) Aerodynamics C) Bearings 
C) Hydraulics C; Piping 





Total years Mechanical Design experience 





We may want to cali you by telephone. So please give phone no. 
and best hours for receiving calls 


Mail immediately to Mr. P. R. Smith, Dept. 7, Design Employment. 









GOOD FUTURES FOR MEN OF ABILITY! 


There is constant creative challenge in the development of aircraft 
engines — turbojet, turboprop, nuclear. Frequently our designers are 
working beyond the extreme limits of current technical knowledge — 
exploring, pioneering to solve problems of weight, stress, vibration. 
Our work requires good men — but it makes good men, too. 
Thus, if you meet our qualifications, you'll have every opportunity 
to use your abilities to the utmost. If you have superior ability — or 
can develop it — there’s no limit to your future. Rest assured, we'll 
encourage your professional growth — recognize and reward it. 


NOT AN IMPERSONAL MASS-PRODUCER! 


In a financial sense Pratt & Whitney Aircraft is big — strong, well- 
financed, the world’s foremost designer and builder of aircraft 
engines. Yet it is not an impersonal, sprawling, industrial giant. It is 
primarily a design and development organization not a mass producer. 

Because of this P&WA offers the small company environment so 
desired by most engineers — the ingredients of friendliness, helpful- 
ness, encouragement that make for a secure and happy life. 

Yet at the same time it offers you and your family all the benefits 
characteristic of a big company — many employee help plans, attrac- 
tive salary levels, unexcelled facilities. And, of course, it offers New 
England living with all that this implies in cultural advantages, good 
schools, a pleasant life in suburban areas. 

There's a real future here. So mail the coupon today. At Pratt & 
Whitney Aircraft there’s always plenty of opportunity for men who 
want to grow in professional standing. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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Electrical we sé 334, 370 


Insulation. .90, 258, 276, 328, 342, 362, 372 


Insulators ‘ . 103 
J 
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Laminated Plastics 
(see Plastics, Laminated) 


Latches . ak ae 295, 394 
Liquid Level Controls. 263, 328 
Lubricants ‘ .. 237 


65 


Lubricatin Equipment 16, 
’ 244.245, 253 
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Magnesium Alloys 104, 364 
Magnetic Materials &0 
Magnetos ; 332 
Magnets , 379 
Metal Forming ‘ 213 


Metal Powder 4th Cover 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts) 


Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Motor Reducers (see also Gear 


Motors) 235, 270 


Motor Starters .40-41, 116 


Motors, A-C 


Fractional 20-21, 48-49, 56-57, 
112-114, 225, 233, 235, 251, 256, 257 
351, 361, 367 


Integral 48-49, 56-57, 112-114, 225 
233, 251, 256, 257, 270, 351, 361 


Sub-Fractional 48-49, 246, 380 
Motors, Air ; 259 


Motors, D-C 


Fractional 20-21, 48-49, 56-57, 
112-114, 225, 233, 351, 361, 367 


Integral 48-49, 56-57, 112-114, 225 
233, 270, 351, 361 
Sub-Fractional 48-49, 380 
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Motors, Hydraulic . , -- a3, 24, 


Mountings 


Nickel Alloys .36, 108 


Nuts 42, 77, 98, 126, 231, 281, 
337, 342, 346, 365 


P 


Packings .....2nd Cover, 37, 318, 
Perforated Metals 

Pilot Lights 

Pinions 

Pins 

Plastic Film 

Plastic Parts ...14, 262, 299, 336, 
Plastics... ; 71, 90, 204, 262 
Piastics Fabricated 74, 90, 
Plastics Laminated ; 90, 
Piates : 10, 
Plugs 

Plywood 


Powdered Metal Parts 4th Cover, 
63, 292, 312, 371, 


Power Packs 
Hydraulic ‘ 72, 


Power Take-offs : 345, 
Precious Metal Alloys 

Pressure Switches 

Production Machines & Processes 


Production Services (see also Engi- 
neering Services) 24-25, 213, 


Protective Devices, Motor 
Pulleys 


Pumps 
Air 


Liquid 47, 72, 250, 254, 
298, 322, 333, 
Vacuum 


Racks 342 


Reguators 
Electric ‘ ; . 340 
Pneumatic 244.245, 315 
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SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 
METAL PARTS 
WITH 


WUNDILAUNID 
WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you're in a business which fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating such parts. 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 
them in place. 


They're just the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 
rattle. 


Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 








WORLD’S LARGEST 
OIL HYDRAULIC PUMP 
USES LAMINATED 


SHIMS 


New Waterbury Tool size 
“300” pumps gain fast, 
accurate fit and easy 
service adjustments. 


Heart of this huge 20-ton hydraulic pump 
is the immense revolving assembly of 
angle plate, connecting rods and pistons. 
Tilting the angle plate permits rapid re- 
versing under heavy load. Both ends of 
the connecting rod bearings — at angle 
plate and pistons — are assembled ond 
adjusted with Laminated Shims. Shown in 
large picture is angle plate being assem- 
bled. Smaller picture gives size of com- 
plete revolving assembly. Pumps will be 
used in Tube Reducing Machine being 
built by E. W. Bliss Co. for the Tube 
Reducing Corp 


SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 
For Your Stamped Parts Requirements 


1408 UNION STREET 


392 


GLENBROOK - 










The largest oil hydraulic high pressure 





pumps ever built presented a host of new 
engineering problems—but the old, famil- 
iar problems of fast accurate assembly 
and easy service adjustments were solved 
by the old familiar remedy . . . laminated 
shims! 


For laminated shims in steel, stainless 
steel, brass, aluminum and combinations 
of metals call us first! Forty years of shim 
engineering experience are at your serv- 
ice! Please write for further information 
and our new catalogue, yours without 
cost or obligation. 

















CONNECTICUT 
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Stainless. . ...10, 22-23, 46, 91, 
Tool . 

Strip, Metallic 
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Switches. .106, 118-119, 215, 239, 


Swivel Joints 


T 


Testing Machines & Equipment.. 
Thermistors .... 
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Timers 66, 248, 294, 
Timing Motors 

Tools 

Tracing Cloth ..... 
Transformers ......... 
Transmissions ........ 
Traps (Steam) 


Tubing 
Flexible Metal 
Lock-Seam 
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Vaives 
Air.......6, 215, 238, 244-245, 269, 
Hydraulic 215, 238, 255, 269, 
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Mechanical 


Washers (see Packings) 


Welding 
Equipment .... 
Nuts 
Supplies 


Weldments 

Wheels 

Wire be 

ee GS GOMES. ic accvestav’ 
Wire Cloth 





STRAINERS SCREENS 


FILTER LEAVES 


FAST, ACCURATE PRODUCTION 
OF WIRE CLOTH PARTS 


FOR FABRICATED PARTS call your Cambridge Engineers in the field, or 
call our home office. We'll help you select weaves, mesh sizes and 
metals to meet your needs and draw up prints for your OK . . . or, work 
from your prints. On small or large orders, you're assured of strict 
adherence to specifications by close manufacturing supervision. 


A COMPLETE LINE of industrial wire cloth is available from Cambridge 

. specifications from the finest to the coarsest mesh in any metal or 
alloy. Uniform mesh size and accurate mesh count are assured by indi- 
vidual loom operation and careful inspection. 


IF YOU BUY WIRE CLOTH IN BULK 


You can get IMMEDIATE DELIVERY on large or small orders for 
the most frequently used types of cloth. If your needs are not in stock, 
we'll schedule our looms to get your material to you without delay. 


LET US QUOTE on your next 
order for fabricated parts or wire 
cloth in bulk. Call your Cambridge 
Field Engineer—he’s listed under 
“Wire Cloth” in your classified 
telephone book. 


OR, WRITE DIRECT for FREE 80- 
page CATALOG and stock list 
giving full range of 
wire cloth available. 
Describes fabrication 
facilities and gives use- 
ful metallurgical data. 


The Cambridge Wire Cloth Co. 


rt DEPARTMENT P, 
i METAL +t SPECIAL 
WIRE 2m rae] haadel. ee ae CAMBRIDGE 8 
CLOTH BELTS +-?-TFABRICATIONS MARYLAND 


IN PRINCIPAL INDUSTRIAL CITIES 


OFFICES 
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ADDED SAFETY 


unit t 
“a big-step toward all-weather commercial 
air transport service . . . a major contribution to 
added efficiency, safety and comfort in flight. 


Efficient and safe, too, are the Camloc quarter-turn 
fasteners that hold the C-Band’s electronic assemblies 
firmly in place. A quarter-turn and the Camloc 
fastener is opened fast. A quarter-turn and the 
Camloc fastener is closed fast—to hold fast! 


Electronic components in this RCA \ 
C-Band radar accessory unit are and latches net 
assembled in groups for quick serving the aircraft 
and easy servicing. Camloc quarter- \ ‘Quaeee apa + he Rep 
turn fasteners provide the fast-acting, \ ways. There's a 
firm-holding means of insuring \ Camloc device to 
quick accessibility on the ground, \ ype wh a Ponggen 
vibration-proof operation in the air. i“ Write for 

complete 


information. 


Camioc fast 





Visit us at the WESCON Show 
BOOTH 331 


om 


FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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So eee Smoothing Signal Noise 


Chase Brass & Copper Co. 
Chatillon & Sons, John...... a * 
Chicago Molded Pdts. Corp., 
3 abatage with the DBR’ Integrator 
Chicago Rawhide Mfg. Co 2nd Cover 
Chiksan Co. ocoe 2D 
ue win Tool Co. = Confronted with the well-known problem of random fluctuations 
Columbia-Geneva Stee! Div. _ called “noise,” Ford engineers have employed the earliest and best 
U. S. Steel Corp P ei OS i 
Consolidated Engineering Corp 


Continental Diamond Fibre Div. logue computers, the disk integrator smoothes random fluctuations 
of the Budd Co., Inc.. 


Continenta! Screw Co We dactes 
Gunteet Pvetneie. t0...... 2s. ial... signal. Thus, a device originally designed by Ford for integration is 
Corning Glass Works 

Cramer Co., Inc., R. W 
Crucible Stee! Co. of America 
Cutler-Hammer, inc. 


known Ford component — the disk integrator. Used in Ford ana 
due to extraneous influences and obtains an average of the received 


successfully used as a mechanical counterpart of the RC Filter. 


Darling Vaive & Mfg. Co....... 
Dayton Rubber Co. 
DeJur-Amsco Corp. 

DeLaval Steam Turbine Co. 
Detroit Sintered Metals Corp 
Dings Brakes, Inc 

Dormeyer Industries 

Dow Chemical Co 

Dow Corning Corp 

Driv-Lok Pin Co ; 
—" Div., The New York Airbrake 


DuPont do Nemeure & Geox; baa Me te The Ford circuit operates on the premise that the older the data 
Fabrics Div. aha Gra . , T , 

DuPont de Nemours & Go., inc. E. 1. the less important it is. Therefore, data smoothed must be weighted 
Film Department - b's 

DuPont de Nemours & sated inc., ope E. ‘ , or , 
Hypalon exponentially with time. The output of the circuit then represents 

Durakool, Inc. 


Durez Plastics & Chemicals, 


in proportion to its age, so that the weight assigned to it decreases 


the summation of this weighted data and tends to ignore random 


noises of short time duration. 


As shown in the drawing, the incoming signal (with noise super 
n imposed) is the input to the differential. As long as the integrator 
agle Lock Co / 
Rate Signal Corp output (the roller) rotates at the same rate as the incoming signal, 
Eastman Kodak Co., Special the differential output (error signal) is stationary and the integrator 
roducts Sales Div.... “se ; ; ; , , , 
Elastic Stop Nut Corp. of patetc- ey carriage remains stationary. But any change in the incoming signal 
Elco Too! & Screw Corp ' produces changes in the error signal which tends to displace the 
Electric Regulator Corp 
Elgin National Watch Co., 
Abrasives Div. Ths. — . wt 
Emerson Electric Mfg. Co This reaction, however, is not instantaneous. It occurs after 


Enjay Co., Inc.... vei bea certain time-lag which may be adjusted by the gear ratio. If the 
Essex Wire Corp., R-B-M Div 
Euclid Electric & Mfg. Co 


integrator carriage and thus restore the system to equilibrium. 


signal is of brief, random nature, the time-lag of the integrator will 
prevent its acting on the system. On the other hand, a permanent 
change in the signal will displace the carriage and change the output 
of the system. 


Fafnir Bearing Co vaden 
Fairbanks, Morse & Co., Electric a : : 

Motor Div. ... , - the flexibility and adaptability of Ford components and ideas, 
Fairbanks, Morse & ‘Ce. "Magneto: 

iv. ‘ , *Disk, Balls and Roller Integrator 

Fairchild Aircraft Div., Fairchild En. 

gine & Airplane Corp 
Farval Cerp. ; ke 
Federal Mogu! Corp 


Federal Mogul Corp... 00... .00ss0 FORD INSTRUMENT COMPANY 


Filtors, Inc. DIVISION OF SPERRY RAND CORPORATION 
Firestone Plastics Co. Chemical Sales 


Div., of Firestone Tire & Rubber 31-10 Thomson Avenue, Long Island City 1, N. Y. 
Co. . 


Ford inctrument Co., 
Sperry-Rand Corp. - ; 
Frenchtown Porcelain Co.... ENGINEERS 


Fulton Syliphon Div., Robertshaw : - ’ j nh 
Fulton Controls Co of unusual abilities can find ao future at FORS, INSTRUMENT COMPANY Write for informatics 


(Continued on Pg. 396) 


This use of the Ford disk integrator as a noise smoother exemplifies 
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OFTEN 


TWO HEADS ARE BETTER 
THAN ONE 


Often two heads are the only solution to a 
part or fastener problem. Take just a moment 
to look at this pump valve-plunger. It’s a tricky 
job calling for two heads and two different 
shaft diameters. The big problem here was 
to produce this valve-plunger in quantity, 





inexpensively and quickly . . . and Hassall 
double-heading did the trick. 


Double-heading is only one example of the almost 
limitless possibilities Hassall cold-heading offers you. 
If you have a fastener problem just send us samples 
or specifications for a quotation. 


WRITE FOR CATALOG. ... with it we will send 
our popular decimal equivalent wall chart. 
John Hassall, Inc., Box 2233, Westbury, L.|., N. Y. 


HASSALL 


NAILS, RIVETS, SCREWS 
SINCE 1850 & fs AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 
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“STUD” NELSON 
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ur product requires teeth, ‘dogs 
of any sort, call in, a Nel 
7 diimels fellets) to study your product 
alten trv NEI WELD Sy tery 


Zoli ae leh de labiele =i alent mm ial 


Otad Neloow 


NELSON STUD WELDING 
2754 Toledo Avenue 
Lorain, Ohio 


Fasten it Better 
of Less Cost 
with 

Please send more information on how to cut costs, 





improve product design by the NELWELD method. 


Neeweto a 


COMPANY 








ADDRESS 





CITY AND STATE 





NELSON STUD WELDING LORAIN, OHIO 








Mr. Air Conditioning Manufacturer 
| 





YOUR CONTROL PROBLEMS 


R 8 a Controls for Electronic, 
=> = Refrigeration, In- 


ESSEX WIRE CORPORATION Commaniceton sad 


398 





These R-B-M Relays 





WILL SIMPLIFY 





Developed expressly for air conditioning 
and refrigeration. While designed primarily 
for capacitor motor starting service, relays are 
also available with normally open contact 
rated 1 H.P.— 115 Volts and 1% H.P.— 230 
volts A.C. for sequence starting, motor inter- 
locking or general purpose application. 











@ Totally Enclosed 

@ Snap-action Contacts 

@ Non-positional Operation 

e Accessible Wiring Terminals 

e Underwriters’ Approved. File 
Nos. $A 1984 and E 12139 











Write Dept. C-8 for details today 


dustrial, Appliance, 


Logansport, Indiana | 4*#‘eomotive Industries 
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ARKER’S MOS 


Proving That Die Casting Cuts 
Component Parts Costs 


PARKER 
SALES ENGINEERS 
CHICAGO 49, Ill. 


Ollie J. Berger Company « 2059 East 72 Street 
CINCINNATI, Ohio 

William H, Broxterman ® 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. ¢ 18917 James Couzens 
GIRARD, Penna. 

DanieiF. Marsh « 35 Chestnut Street 
KIRKWOOD 22, M-. 

Edward F. Higgins, Jr. © 102 West Adams Street 
WITON, Conn. 

Girard L. Palmer « Belden Hill Road 
SYRACUSE, N. Y. 

J.C. Palmer « 712 State Tower Bidg. 
BEL) EFONTE, Penna. 

Warren G. Olson « 420 East Linn Street 


T IMPORTANT PRODUCT: 











A sure way to cut component parts costs is to eliminate produc- 
tion operations. In the above part, note the involved coring and other 
design elements . . . especially the precisely positioned laminated steel 
insert. This intricate part with the insert cast into place was produced 
in one die casting operation by Parker. A good example of how Parker 
Die Casting produced component parts to exacting “‘specs” with a 
minimum of operation, and, therefore, at lowest possible cost. 


The cost and design advantages of Parker Die Castings may save 
you money on your component parts. It will be worth your while 
to check. Just call the nearest Parker Sales Engineer listed here or 
write the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


die castings 


PARKER 


ALUMINUM and ZINC 





POWDERED METAL PARTS 


400 
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You can't beat the combination of the RIGHT horsepower, the RIGHT. 


shaft speed, the RIGHT features all in one compact power unit that 


you can use RIGHT where you want it. It's the best way and the easiest 


way to select your power drives because you purchase one unit, handle 


one unit in your receiving, production, or maintenance departments 
. . . Set one unit in place and you're ready to ga. 

Master Motors, available in thousands and thousands of ratings 
(Ye to 400 HP) give you the wai selection of electric motor drives 


in the nation . . . permit you to use a power drive that will add greatly 


applications. 
_Use Master Motors to increase the salability of your motor-driven 
\ uf 
products’. . . improve the economy and productivity of your plant 


equipment, They're the horsesense way to use horsepower. 
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THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO “) ==. 


«/ 4 ° 
-to the compactness, appearance, safety and economy of each of your . 


’ 








Sd 


* 





4 


— 


easy solution — 


4 


oh 


r 


5 


holes in GRAM parts 


are practically FREE! 


Oil holes, vent holes and similar small holes can usually be made in GRAMIX 
sintered metal parts at no cost to you. That’s because holes are die-pressed into 


GRAMIX parts, not drilled. And in production quantities the metal saved often 
offsets the slight additional cost of the dies. GRAMIX parts can be 

produced in relatively complicated shapes to tolerances as close as 

.0005”. They cost less than similar machined parts, and 

they can be oil-impregnated for self lubrication. 

Write today for full details. 


107 
OUR 101ST YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 











